Vol. 190, No. 4771 SATURDAY, APRIL 8, 1961 


more 
tubing 
in 
production 


ITREOSIL 


pure fused quartz 


New production techniques are now speeding up 
deliveries of Vitreosil Fused Quartz Tubing 
—the most transparent manufactured material. 
It is impermeable, can be used repeatedly 
up to 1050°C., is inert to all acids except 
hydrofluoric, and has high 
light transmittance in the U.V. 
and I.R. spectra. 


all BRITISH 


There are a wide range of diameters 
“a and two wall thicknesses— 
a thin and normal. 


{: the BEST Full details on request 


THE THERMAL SYNDICATE LTD. 


P.O. Box No. 6, Wallsend, Northumberland. Tel: Wallsend 62-3242 3 * Registered Trade Mark 
LONDON : 9 Berkeley Street, W.1. Tel: Hyde Park 1711/2 


f 
| 
tree 
2 
i 
by 
\ 
. 
“ 
a 
= | 
7 


NATURE 


Wherever There 


MANOMETERS 


Oil tube 
manometer 
range 0—20 mm Hg 


Price €7 13 éd. 


Mercury tube 
manometer 
range 0—}300 mm Hg 


Price a7 13 


VACUSTAT 
MINIATURE 
McLEOD GAUGE 


182 Bench Model 
range 1000.0! mm Hg 
Price - €7 17 6d. 

282 Bench Model 
range |.0—0.001 mm Hg 
Price ~ £8 5 Od. 
Ali glass and ali metal 

models available. 


There's 
A 


CAPSULE DIAL 
GAUGE 


CG!I-B Barometrically 
compensated meta! 
capsule dial gauge in 
plastic case, available in 
four ranges. 


O— 20 mm Hg 


EDWARDS HIGH VACUUM LTD MANORROYAL | CRAWLEY | SUSSEX | Crawley 1500 
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For taking water samples from 


SHALLOW rivers or 


water samplers 


A design of the Department of Agriculture and 
Fisheries, London, the Casella water sampler 
T16700 is for obtaining samples of water from 
tanks, streams, shallow wells, or ponds, etc. 
For sampling the water of deep wells at depths 
of 300 ft. or more the T16750 is available 

Both samplers are copper cased. 

Send for leaflet 864 N. 


C. F. Casella & Co. Ltd., 
(Dept. N), Regent House, Fitzroy Square, London, W.|! 
Telephone : EUSton 39445 67. , 


Members of the Scientific Instrument Manufacturers’ Association of Great Britain and the British Scientific Instrument Research Association 


The Completely 
Battery-operated Portable 


POTENTIOMETER 
RECORDER 


Miniaturisation par Excellence! 
For sheer versatility, there is nothing to approach this 
new MERVYN Instrument . . . its uses are legion 
both in the factory and in the field. It is the only 
Potentiometer Recorder that is both portable and self- 
contained — weighing just 17 Ibs., complete with its own 
INTERNAL DRY BATTERY POWER SUPPLY. 
* Internal Battery Power Supply has a life of 250 hours 
* Low Drift Transistor Chopper operating at a frequency 
chosen to minimise 50-cycle interference 
* Battery-driven motor for the combined Potentiometer and 
Writing Drive 


* Transistorised amplifier and voltage reference from Zener 
Diode 


# Inkless Recording using 7-day clock mechanism 
The ranges acceptable are from 0-S mV up 


to O-1 volt, by Interchangeable Range Cards 


Write for further injormation, 
mentioning Nature,"’ to . 


WOKING - SURREY - ENGLAND 
Tel: Woking 5200-3 


i 
DEEP wells : 
7 
= — 
i 
4 4 
4 
3 
INSTRUMENT INSPIRATION 
4 
PBITA q 
¥ 
ay 


PERMUTIT 


EXCHANGE 


If you separate, purify or concentrate aqueous liquors 


Permutit lon Exchange may give better results 


The control panel opposite is part of the large Permutit Fully Automatic lon 


Exchange plant that extracts Uranium from leach liquor at the Port Pirie, South 


Australia, uranium project. This plant is one of many supplied by Permutit to 


uranium producers all over the World for extracting uranium from low grade ore. 


lon Exchange has numerous applications in the chemical, metallurgical and 


allied industries. The recovery of silver from photographic liquors, the improve- 


ment of non-vintage wines, the separation of rare earths, the purification of 


obnoxious coke-oven effluents: these are typical current uses. lon Exchange is in 


fact replacing older methods that are more expensive and less elegant, and is 


opening the way to processes that have hitherto been too expensive, too cumber- 


some, or even impossible. If you separate, purify or concentrate aqueous liquors, 


Permutit lon Exchange may give better results more efficiently, at lower cost. 
At their Chemical Production Division in South Wales, Permutit manu- 


factures a wide range of “*ZEO-KARB" cation and “DE-ACIDITE" anion exchange 


resins. For analytical and research purposes, these resins are supplied in 1-Ib. 


quantities and upwards: send now for full details. 


THE PERMUTIT COMPANY LIMITED 


DEPT. V.H.II, PERMUTIT HOUSE, GUNNERSBURY AVENUE, LONDON, W.4 
TELEPHONE : CHISWICK 6431 WORKS : EALING and SOUTH WALES CABLES : PERMUTIT, LONDON 


SUBSIDIARIES 
THE PERMUTIT COMPANY OF AUSTRALIA PTY LIMITED, PO. Box 2!, Brookvale, New South Wales 


THE PERMUTIT DMPANY OF SOUTH AFRICA (PTY) LTD., P.O. Box 6937, Johannesburg 
1ON EXCHANGE (CANADA) LTD. 33 Price reet, Toronto 5, Ontario 


UNITED WATER SOFTENERS LTO... Gunnersbury Avenue, London, W.4 
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are staffed and equipped for the production of high pre- 
cision optical components and are skilled in the process- 
ing of a wide range of substances including fused quartz 
or natural quartz crystal and a variety of synthetic 
materials. 

Contracts are undertaken for the manufacture of optical 
elements; surfaces can be worked to 0°00000! inch and 
angles corrected to within one second of arc by inter- 
ferometry. 

Surface-coated mirrors, anti-reflecting coatings, multi- 
layer films, metallic electrical conducting coatings, 
neutral filters, etc., are produced to customer's require- 
ments in our high vacuum laboratory. 


OMI offer an unrivalled OPTICAL M EASU RI NG 
advisory service for the comp- T re) re) L S LIMITE D 


utation of individual compon- 
ents and devise complete 
optical systems. 


BRIDGE ROAD MAIDENHEAD TEL. 3704. 
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PULSES 
SECOND 


The A.T.E. 
CRYSTAL CHRONOMETER 


The a.t.t. Crystal Chronometer is suitable for any application 


for which a precisely accurate pulse source is required. Models 
can be supplied to provide as many as 1,000 pulses per second 
as one per 
within 12 seconds a year at normal temperatures, i.e. 13°C to 


or as few week. It has a long term accuracy of 


25 c¢ but models can also be supplied for wider temperature 
ranges, from -10°c to +55 c. 
Mechanical rigidity and electrical stability ensure that perfor- 
mance is unaffected by vibration and movement of the type 
experienced in air, road, rail or seaborne installations 
Data — Transistorized circuitry - 24v d.c. operation — 6v or 12v 
on request - Remote or local starting - Rack or cabinet mounting 
Standard impulse outputs: 1 sec.. 30 sec., 60 sec., and/or to order - 
Overal 123 in. x 83 in. x 8 in 
Some applications —To synchronise 50 c.p.s. generators and pro- 
vide 1 millisecond oscilloscope “trigger” For laboratories as 
an accurate pulse source - As ‘*marker”™ for medical applications, 
recording, electro-cardtograph, respiration recorders, pulse 
rate, etc. - For armed services for time netting and count down 
For mobile application, outside broadcast vans, etc 
nomical work for universal or sidereal time - As a master 
for production time control - As a control for electronic stop- 
watch facilities 


sizes 


e.g 


For astro- 


clock 


For further information write for “Aiming for Greater Accuracy’ 


COMMUNICATION SYSTEMS LTD 


NORFOLK HOUSE - NORFOLK STREET - LONDON W.C.2 - TEL: TEMple Bar 4506 le 


AT 214) (A member of the Automatic Telephone & Electric group) \ 


The wide choice of Schott Optical glasses 
has been enlarged by a further 26 types— 
the results of constant research and more 
exacting demands. In addition a selection 
of radiation stabilised types is also 
available. Details supplied on request 


Coloured Filter Glasses 


in optical quality for the manufacture 
of precision filters having precise trans- 
mission characteristics. Detailed infor- 
mation in a new Catalogue is now 
available. 


Interference Filters 


of particularly high selectivity (maximum 
suppression of the spectral background) 
in the spectral range 300 my to 2,000 mu. 
Extensive stocks are held so that a wide 
choice of wave length is available 


Surface Coatings on Glasses 


Anti-reflection and 
mirror coatings on flat surfaces. Heat 
transmitting mirrors (cold mirrors), 
infra-red reflecting and tinted coatings. 
A special process permits the coating of 
large surfaces. 


semi-transparent 


Radiation Shielding Glasses 
for Nuclear Engineering 


available in densities trom 2.5 to 6.2: 
of high quality and in best possible 
freedom from colour. Among these 
are severa! cerium stabilised types 


JENA‘® GLASWERK SCHOTT & GEN., MAINZ 


West-Germany 
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NAAVIL 


in this month’s 
‘‘PYREX GLASS’ 


This is the ‘Article of the Month’ in the current issue of ‘Pyrex Glass’, a technical bulletin 
distributed free by James A. Jobling to all who are interested in the advances now being 
made in the development of Laboratory and Scientific glassware. ‘Pyrex Glass’ is published 


every two months, and each issue includes specially written articles 2 


TO RECEIVE FREE COPIES OF ‘PYREX GLASS’ REGULARLY 


te this coupon and post it to us 


nes A. Jobling & Co. Ltd 


To The Industrial Sales Department, James A. Jobling & Co. Ltd., Wear Glass Works, 


Sunderland. 


Please send [ copies of this issue of ‘Pyrex Glass’ and of all future issues, to: 


name (and department) 


address 
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PROTHROMB 


This instrument has been designed to measure auto- 
matically the clotting time of plasma samples either by 
Quick's one-stage technique, Owren’s P and P method 

or by the more recently introduced thrombotest. It 

operates on the principle of the photo-electric Absorptiometer and provides a means of detecting the end point of clotting 
without the errors inherent in a visual assessment. 

From the addition of calcium chloride, the time counter is started and the reagents thoroughly mixed. One of the earliest 
changes to occur is the development of turbidity immediately before the actual clotting is visible to the eye. This increase 
in turbidity is measured photo-electrically, reduced light transmission on to a photocell causing a decrease in deflection 
of the meter needle. At the point of the clotting, the needle is moved sufficiently to operate a relay-controlled cut-out, 
which causes the time counter to stop automatically 

The instrument comprises two measuring units in a single casing, permitting an increase in the number of estimations which 
can be performed in a given time, since the second test may be started before completion of the first. Provision for 


expendable test tubes and the absence of moving parts within the sample eliminate the necessity for constant cleaning 


For fuller details or a free demonstration write to the manufacturers 


EVANS ELECTROSELENIUM LTD 


Sales Division 66, St. Andrew's Works, Halstead, Essex. 


Telephone: Halstead 246! 


SALES AND SERVICING AGENTS THROUGHOUT THE WORLD 
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This is the SP.700 Spectrophotometer. One 

of the most advanced analytical instruments 
of its kind. Precise—versatile—reliable- made 
for analysis through a spectral range of 
Ultraviolet, Visible and Near Infrared. The 
SP.700 records a detail of the composition of 
unknown mixtures—detects minute traces of 
the most elusive elements—completes in minutes 
a task which would take hours or weeks by 
other methods. Used by scientists in the great 
University and Industrial Laboratories of the 
world. Made by Unicam Instruments Ltd., 


Arbury Works, Cambridge. 


SP.700 Recording Spectrophotometer 


UNICAM INSTRUMENTS LIMITED ARBURY WORKS CAMBRIOGE 
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To check the accuracy of metal or glass lighting 
W/ITHO UT components such as lenses and reflectors, Mr. R. M. 
Callender of the Lighting and Heating Group of The 
General Electric Company’s Hirst Research Centre at 
A SHA DO W OF Wembley makes profile photograms of the sectioned 
parts on Kodak B.40 plates. These silhouettes are made 
either with a camera or by placing the specimen in 
DO UBT direct contact with the photographic plate and flashing 
with light. After printing on Kodak Bromide Foil Card, 
the photograms are used for making precise dimensional! 
measurements of the components. 
This technique provides many working copies, each a 
facsimile of the original—at any suitab’e magnification. 
The illustration shows the photogram of a small studio 
spotlight lens, produced in negative form to facilitate 
the additional drawing. 


oda PHOTOGRAPHIC MATERIALS 


Kodak Limited, industrial Sales Division, Kodak House, Kingsway, London, W.C.2 
*Kodak’ is a registered trade-mark 


HIGH PERFORMAACE in the 


MEDIUM PRICE RANGE 
is the 


The VAI7A Automatic Memory* Calculator retains 
any factor during operation for later use as a 
constant divisor, dividend, multiplier etc 


Extreme simplicity of control —the VAI7A can 
be ‘programmed’ if work has to be delegated 


Fully automatic in all operations including nega- 
tive multiplication and division,| zero skipping 
and automatic squaring 


Direct addition in multiplier register enabling 
immediate multiplication of totals—or two 
totals simultaneously. 


Direct calculation of intermediate answers 
without re-setting—a speedy solution to 
difficult problems. 


Correct decimal positioning, full tens trans- 
mission and so much more than you expect 
at £285. 


F 
e ase send me details Firm 
VA 17 CALCULATORS add 
ddress 


CALCULATORS LIMITED 
NORWEGIAN “MINIATURE 
LIOM MOUSE, 72 RED LION ST., W.C.1. HOL 7744 ina cabinet 
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A TIMELY REVOLUTION IN TECHNOLOGICAL EDUCATION 


4 


* 


\ SURVEY has been made to find out specifically 


training a chemical 


interesting, since they provide a 


what engimeer requir 
The results are 
basis from which one may deduce a general principle 
of the 


engineering is 


ehnologist 
the Encyclo 


tannica, as that branch of engineering which 


regarding education 


Chemical defined, in 


pedia B 


lates to the “design, construction, erection and 


operation of industrial plants in which matter 


rile ryvoes a change of state or composition’. The 
or craft, ot the chemical engiunecr has been. 


the 


scHence, 


stil Is, prime mover m developing the 


processes which Serve to satisfy our technological 


How best to fit the 


his task is, 


needs developmg engmeer for 


The 


well as 


therefore, an important problem 


subjeets which comprise his curriculum, as 


the time devoted to them, will determine, to a large 


extent. his ultimate effectiveness as a useful, well 


integrated operator in industry. 
With characteristic zeal for technological matters, 
1952, to evaluate 


the Americans, already in started 


engineering traming of all kindst. An investigation 


was made by the American Society for Engineering 


The 


inquiries to a range 


Education method consisted im directing 


of engineering colleges, industries 


and professional organizations throughout 


the United The 


the replies were the considered opinions of authorities 


various 


States. survey lasted three years ; 


Analysis revealed that, in a college engineering 


eurriculum, 25 per cent of the time should be spent 
basic seience, per cent on 


on mathematies and 


engineering technology and the remainder on social 
which include management techniques and 


With its 


Institution of 


studies, 
wide expertence 


al 


applied economics. 


ndustry and teaching, the 
Engineers in Britain recommends the following scheme 
$5 per cent of the time to be spent on pure science 
cent on technological sub 


mathematies, 51 per 


iects and the remaining time on the social sciences, 
report writing and foreign languages 

No doubt these opinions are very useful, but they 
are nevertheless opinions Realizing the need for 
Prof. R. E. 


took an ingenious survey to find out in what way and 


factual information, Johnstone under 


to what extent the subjects taught at universities 
chemical engineers 
With the aid of Mr, 
Statistical Section at the 
United Atomic 
Energy Authority, @ questionnaire was so designed 


actually were being used by 


employed in British industry. 
C. B. Lax, head of the 


Springfield Works of the Kingdorn 


that replies would be “factual, quantitative, and 


amenable to statistical analysis”. The question 


* 4 Survey of Chemical Engineering Education and Practice, pre 
sented by : R. Edgeworth Johnstone at a meeting of the 
Institution of Chemical Engineers, January 24, 1961. 
19052-1955 


+ Report on Evaluation of Engineering Education, Ameri 


can Society for Engineering Education, Ilinois 


naires re ‘yu to all corporate and vrrecliate 
resident Wi the 
full-time 


a list of twenty-four sciences and 


mombers of the Institution who were 
British Isles, 


teaching From 


except those engaged in 


techniques, engineers were requested to indicate 
which of these they had appled during the previous 
gained 

Prot 


analysed his personal diary, a record of 


working week. To supplement information 


readily from almost two thousand engineers, 


Johnstone 
work done in industry over a period of twenty 
This 


Im an emumently representative set 


eight years included most chemical engin 


eermg jobs 
industries 

Results from these two complementary sources 
have been used, most elegantly, to design a suitable 
Prof. Johnstone 
the 
the “applied bias”’ 


scheme of study for the engineer. 


derived two limits within which eurriculum 


should lie 


a@ course of study 


One limit, represents 


in which the apphied, technological 


type of subject predominat« the “pure bias’, mn 


contrast, stresses subjects for which there Is not 


necessarily direct application. These limiting cases 


are summarized; so, too, is the scheme of the Institu 


tion as follows 


Per cent time of curriculum 
Scheme of 
the Institute 
hemical engineering s« 4 42 
nee 22 4 
11 
eport writing and to 
languages 
ment with the scheme recommended by the 


Ayre ( 


Institution is remarkably close, except for pure 


science. Even if an engineering course with a leaning 
toward the ‘non-applied’ is required, the amount of 
time recommended for pure science by the Institution 
is rather excessive (34 per cent versus 22 per cent). 
At the other limit, namely, with an applied bias, 
more than twice as much time would be assigned to 
the study of pure science than is actually required 
by industry. There would be a consequent deficiency 
In time spent on tramimng In management and econo 
mics. 

that much of the 


chemistry and physics used by practising chemical 


Prof. Johnstone points out 


not above entrance-level. 


Time allocated to such subjects probably could be 


engineers 1s university 
spent far more effectively on topics of real engineering 
virtue. Prof. 
scientist can practise his profession at @ university, 


Moreover, as Johnstone states, “a 


the engineer cannot Engineering is a “large-scale 


activity which requires considerable resources mm 


and 
Not only is a 


men, materials, accommodation 


before it can be carried on at all’. 


equipment 


university engineering laboratory a very different 


ee. 
AS 
Ay 
i 
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! facto t} Ork It SOOTTLS better to teal hnol 
different Much of tion institutes separate fro s, tl 
com hat reel question &Pises whether the engineerin 
Nevertheless, the advantages which is carried out by universith hould t 
Bre th places the facts of the be done elsewhere It is well to exa ‘ 
| i reasonable gramme. and it the engineer aids technology in ! ‘ ‘ J 
jl te rat renner chemical Peseer i 
ha } } o hee | i tative “a stage fter pure chemuca rr rel When a1 
| Johnstone conclude H i} colleague compound or a new way of syn hesizing or convert mig 
} oil to be congratulated on known compounds hats been discos lbva ware} 
: \ she fas al ain. S } hh bparble chemist, and a market demard established 
juestior Would mot reat [vanta To arch engineer takes up the Table He has to Specit 
technolo rather tl univer Utimately the type, size and operating Comditio) 
f equipment to vield the products requ red Jone) 
} have be numerous complamts — tre le experiments or pilot-plant work : ‘ 
nil ry th u t! do not produce the kind th prlot-plan ire very expensive olten 
requ read From the a le com to base commercial designs o1 th 
that. industry does no know vhat uy from small exporimesits tend 1 be risk 
tor At la t he (‘on th theoretical probl mis involve ar q te 
the demands of ind und this survey abstruse For example, the kmetics of tl acts 
bias proved thet le ynds 1 reasonable) the svsterm is usually a far cry from ordinary chemiuc: 
rauung of an engineer ad p accomp! shed kinetu 3, Vie lded by tes tube mts 
: | by institutes of advan i technology, working plexities arising from heat, mass and momentul 
close liaison with und ! Phey would b nilar in transfer must be taken into consideration. Engineet 
netion to the practice-school of engimeering a thie ing svstems are non-ideal and hence not read 
Massachusetts Ins e of Technology Students amenable to formulation But here is where engmee 
there spend a large portion of heir time im selected im ing research has displayed its parti wo genius m 
| r bait pre close contact th the Institute setting up mathematical models, often ro wh, but 
Phe advantage clear. Student engineers would which serve, nevertheless, as reasonable approxn 
far more confidence when finally they are tions in deseribing physical systems. However, as 
owdly to begm the prote onal careers, duc to then the research engineer delves deeper mito the theoretical 
familiarity with actual processes ot production. They aspects of these problems, he finds that he needs the 
vill have learned ho of useful techniqu tools oft the applied rat clan and chemica 
»> do working desigas of fractionating towers with all phys cist more and more. He needs to PrELEYRebyaed 
the non-idealities involved, heat-balances on commer knowledge of mathematical probability theo 
cial furnaces. density measurements on fluid catalytic stochastic processes, variational principle the abs 
\ rs and regenerators m operation, process lute differential caleulus, statist eal mechanics ah 
ble-shooting’. and investigations on the idiosyn perhaps topology as well, to probe effectively late 
of large-scale automation They may have physical problems Formal engineering education 
delved into marketing strategy, into the operation =‘ nds to fit him rather inadequately for this 
consumer demand and/or company policy m To do advanced experimental engurecring researe! 
o letermining the industrial processes to be used and is a verv costly business ; consider items | ke shock 
nto the methods of design for the best “pay out’ tubes, equipment for mvestigating t bulent heat 
en investment of capital. Moreover, they will gam flow, electronic computers, the apparatus for study of 
wn insight mto the art of managime personnel and plasma-jets and so forth Not only does industry 
process Operat rons Along with this, they will develop have a personal commer ial incentive to do such wor! 
in intuition for the enl ghtened guess work which but also it commands the resources It is unjust to 
characteris much of technology Industry would say that industry is concerned entirely with empiri ul 
welcome technologists who have been nurtured under reseach. Consider, for example, from whence hails the 
ts wing, so to speak. revolutionary theorv which explains the effect of inter 
(pert from the immeasut ible financial advantage facial turbulence on mass tramster. Large 
f having more efficient engineers in industry, the industry is sophisticated enough to appreciate t 
, State would spend less im educating them. The unit have research workers with advanced theoret cal back 
cost of tramung a technologist COTM vably far k vround in physics, cherustry and ypplied mat 
+t a technical institute than at a university Sines doing fundamental re search can lead to unexpee i 
ndustry will be supplying the ne plus dltra of results with vast technologica nplications 
engineering equipment, no longer Ww ll universities Bearing all this m mind, It seems very ObVLO 
F hie to budget for expensive, though inack quate, ndeed that not only technology but also researe h 
bstitutes No longer will the academic staff suffer technology are out of place in the universities. Th 
the malaise of not knowing whether to « mphasize the the following svstem is recommen led technica 
applied’ or the ‘pure’ aspects of learning Happily, institutes and industry will co-operate m= pro 
they will be free to encourage disinterested inquiry, ducing efficient technologists; universities W Il pla 
the real function of a university their part im educating first-rate applied riaaat he 
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maticians and chemical physicists to do research 
work in industry. 

Sir John Cockcroft 
occasions, the need for institutes of technology quite 


has stressed, on several 
separate from universities proper. This timely transfer 
of technologies from the domain of the university is 
also contemplated by Dr. 8S. C. Curran in his article 
on p. 128 of this issue of Nature. Like winged 
Drosophila, they will take off to flourish in a new 
environment, leaving their erstwhile neighbours in 
the university to breathe more freeiy, too. The 
function of an institute of technology must not be 
confounded with that of a university. To preserve 
efficiency in this increasingly competitive world we 
must follow inevitably the economie dictum of 
‘division of endeavour’. 

The ideal division thus seems to be with univer- 
sities on one side. They will stress sound instruction 
and lecturing of the highest quality in the ‘pure’ 
tields. the university should be of 
secondary importance and more of a fundamental, 
The tenor of ‘the 


lace’, it is hoped, will disappear. 
I } PI 


Research at 


academic market - 

Academic staff 
will no longer be compelled to ‘publish or perish’. 
On the other side, there will be the institutes of 


theoretical kind. 


integrated with industry, which 
preater 
background of its 
Industry should 


After all. it 


technologists, 


technology, well 


will 


the 


thus exert a influence in determining 


technological 
this 


educational 


not be denied 


toree 

wrivilege does supplv the purpose 

ppt pur} 
rhe traditional, though 


the 


for training 


lately diminishing, sovereignty of universities 
should remain intact. 

The net effect will be a stream-lining of physical 
science and a more potent researt h force Techno 
logists will be the fully fledged 


ndustry requires and they will know precisely what 


empiricists whom 


technological questions to ask. In the research depart. 


vents of industry there will be a complementary force 


ot well equipped research workers. The vw ill know 
where tO fen k the answers Altogether, it Seenis 
‘easonable that this would be a far more efficient, 


more able, neater and more pows rful RVSIE 
than to have semi-empiricists of the twilight zone 
neither know exactly what ask 


who questions Lo 


nor how to set about answering them 


THE WORKS OF PAUL EHRENFEST 


Collected Scientific Papers 
By Paul Ehrenfest. Edited by Martin J. 
Pp. xii+632. (Amsterdam: North-Holland 
lishing Company, 1959.) 90s. 

JAUL EHRENFEST, the Dutch theoretical physic- 

ist, was born in 1880, took his doctor's degree under 

Boltzmann in 1904, and succeeded H. A. Lorentz 
in the chair of theoretical physics at Leyden in 1912 ; 
he remained there until his death in 1933. His active 
life therefore spanned most of the great period of 
transition from classical to modern’ theoretical 
physies, and his colleeted papers show the important 
part he had in helping on, interpreting, and clarifying 
this transition. 
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The earlier papers are mainly on classical statistical 
mechanies ; in particular, Ehrenfest was much con 
cerned with elucidating the basic ideas of Boltzmann's 
theory. To the same period belongs the great article 
on the fundamentals of statistical mechanies which 
was written in collaboration with his wife when he 
was in Leningrad, and was published in the Encyclo- 
pddie der Mathematischen Wisse nschaften in 1912. 
In the later papers he dealt mainly with quantum 
statistics, methods of quantization and related 
In particular, his famous paper on adiabatie 
invariants, which had so considerable an influence 
on the development of quantum theory, is also an 
outcome of his work on statistical mechanies. 

His inaugural discourse at Leyden in 1913 is a 
good example of some characteristic features of 
his work, although it is only a semi-popular exposition. 
His subject was the downfall of the theories of the 
wther. He pictures an the 
centre of a vast hollow reflecting sphere. The observer 
has by him a powerful lamp which he uses to send out 
a short flash of light uniformly in all directions. A 
little later the observer will see the whole inner surface 
of the sphere lit up simultaneously. Next, Ehrenfest 
asks us to think of the same vast sphere (and the 
If Newton were the 
expect to see the whole 


topics. 


observer situated at 


observer) moving uniformly 
observer, he would again 
inner surface lit up simultaneously. Fresnel, however, 
would expect to see just a narrow band of illumination 
on an of the The illuminated 
band would then rapidly broaden until it reached the 
Finally, Einstein, with the help of Lorentz, 
Newton. . Here we 
have the elegant model used to illustrate a physical 
idea and to bring out the essential features of the 


equator sphere 
poles 
would expect To see the s#me as 


problern The discourse also provides an example 
of Ehrenfest’s constant concern with the careful 
discussion of basie principles. 

The short paper on the rotating dipole—written 
in collaboration with G. Breit in 1922— illustrates 
very well the difficulties of the period up to 1926 
during which Ehrenfest was striving to clarify the 
old quantum theory of Bohr. It was a time when 
physicists stuck very closely, and very literally, to 
classical Ehrenfest and Breit of course 
had a model Tt was an electric dipole which could 
rotate freely about an axis which was perpendicular 
to the dipole and passed through its mid-point 
When the angle of rotation became f.2- where 
f is any large number (rational or irrational) the 
dipole is thrown back elastically. It is perhaps not 
surprising that Bohr’s quantization rules could not 
cope with this system in a reasonable way. (It has 
a somewhat period and a quasi-period) 
However, Ehrenfest and Breit showed, in an elegant 
analysis, that the correspondence principle could 
be used to make the quantization rules vield the correct 
value for the angular momentum. 

Ehrenfest admired H. A, Lorentz and held him in 
great his obituary notice for Lorentz is 
inchided here. However, it is in an appreciation of 
Lorentz as a research physicist that we 
celebrated sense of fun for managing to get 
into his writing. This appreciation was written on 
the occasion of Lorentz’s seventieth birthday in 
1923. The third paragraph is as follows: , 

“Perhaps too our ear suddenly recalls the variety 
of nuances of sound with which we have heard 
the name Lorentz pronounced by brilliant men 
of all nations. If an American pronounces it, or a 
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a Ne 
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Perhaps Mr 
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be poken 


PHYSIOLOGY 


Plant Physiology 
A had 


ted bv F. ¢ 


Treats 


Press, | 


\cade 


New York 


London), 


volume in order 


| of the 
of prod ction 
C. Steward 


treatise on plant 
inder the 


although it 


actually 


Volume 14 


first on the plant cell an 


these 


in 
the 


noticed 


art icle 


pages 


the others on sore aspects ot 
physiology It lesirable, indeed 
a treatise on plan iology should 


is supposed the respirator, 


now 


about. a. 


Steward 


Cellular Organization and Respiration 


phy siolog, 


appear, the volume numbered 2 havu rh 
PI 


general 


NATURE 


f he 


fears 


able to hear that 


HAMIL 


GENERAL PLANT CELL 


Vol 
al 


im 


t he 
r already 


contains 


its inelus 


plan 


necessary, 


Frenchman or a Russian or a Scandinavian, or 
Planck, Boltzmann or Einstein, one surely 
notice that each one means his own Lorentz If 

therlander has to mention the name Lorentz, 


that 


second 


London 


13 


process 


general editorship of Prof 


thiurex 


t 


th 


ell 


begin with an 


substrate 


account of the cel the syster in which physio 
ogical actions take place, and RK. Brown gives an 
vccount of this which is generally adequate and 
ip to date The conclusions drawn during recent 
ears regarding cellular membrane largely as a 
result of eleetron microscopy, are properly stressed 
but as im all probability Comparative, few reader 
will have had actual first-hand « ‘perience of the 


electron microscope, a brief description of ho 
results are obtained by its use, and the reasons 
tor t hve accepted interpretation Of thr structure 
so observed I ight not have been ou Ol place 
These conclusions, it may be noted, in so far as the 
refer to the plasmatie membrane fa eli mto lone 
vith thos suggested by the CONCEPT LOI of 
peace fue Briggs and Robertson 

The second article, by B. Vennesland entitled 
Proteins, Enzyme and the Mechan 
Action Phere reason to believe that prot 
protenu a lea Th irg 
held Wk th ount dea ! ! 
vine rie re which neludes structure ¢ 
moter and he mechanis of emzvi 


received imiversal acceptance ana he a hor do 
not pt a new om Hows eT } 
reaction mechanist three different kin 
f enzv1 are considered separately These 
oxi ror enzvmes containing tin 
bound wi hetie gy ps ; 2) enzymes containing 
} mine or pvridoxine derivatives (3 pvricdine 
cleotide | dehydrogenases Other ispects ot 
reactions considered ure the r kinet Cs, 
nhib tor group transt« and the pore bler of the 
active site The arti le des a at d suceimet 
account of the present position of our knowledge 
of enzyme structure and action 
The tinal arti le deals mainlv with what is gene 
ally called the mechanism of respiration and give 
<atisfactorv accounts of the various ways by which 


h perhaps more attention might 


the f lac 


broken down, thoug 


have been given to action ¢ i¢ dehydro 
genase leading to the formation of lactic acid ] 
cannot agree with the statement that the production 
of lactic acid from pyruvie acid is “relatively rar: 
in highe r plants, though tracos of lactic acid are 
found in potato fermentation and in wheat and 


rice Actually the production of lactic acid hes been 


observed in other plants, while in potatoes Barker 
found that at the beginning of a period of anaero 
biosis the production of aleohol and carbon dioxide 


rly 
acid 
lactic ii recorded 
of the e 
deserbed as a trace 


of the 


gil le in cor parison with the production 
ath 


lactic tomato stems a production ot 


13-7 

clioxide produced can searcely 
Again, I do not think that the 
otf the EMP pathway 


as amounting to cent 


per 


arbon h 


neceptance universality 


Was as surprising and uneritical as the authors 
suggest And, was such a universality as dogmat 
cally asserted as they say Surely it was no more 
than nu tacit acceptance, a view whiel Was read 
modified when definite evidence of an alternative 


forthcoming 


the 


pathway was 


The volumes of this treatise is 


production of 


of the high quality we have come to associate with 
the publications of the Academie Press 
WALTER NSTILES 


BONDS, BANDS AND 
SEMICONDUCTORS 


Progress in Semiconductors 
Vol. 5 Edited by Dr. Alan F 
Burgess and Dr. F \. Kroger 
Heywood and Co., Lid 


Tet 


Prof 
Vil 


(ii bson, 
Pp 


London 


S the band theory of semiconductors the modern 
] phlogiston theory Lavoisier’s discovery ot 
oxvgen brought about the downfall of the latter 
by some eves the discovery of vitreot and liquid 
enuconductors is seen as the herald of the fall of 
hand theory Others ‘ extreme, see a better 
historical analogy to the current band-bond battk 
mn the wave-particle war and consequently expect 
an amalgamation of the two theories Band theor 
has reached a high degree of sophist catior as 
evidenced by most articles im he latest addit on te 
th invaluable eries ol Proyvress reports The 
chemical bond approacl lis by | Moose r and 
\W. B. Pearson is by comparison in s infane, The 
mithors discuss rules der i fron t for predictin 


} 


moditied whicl allows for cat on-cation bonads 
mil then attempt to classitv semuconductors on the 
Das of their structures In the conchiding sectio 
Lome ontmguing empimncal graphs relating ser 
conductor and structural parameters are reproduced 


Some discussion of allov semiconductors, especially 
as regards superlattice formation, might have been 


Ti luded. 
Optical 


properties, as the editors admit, 


pre 
McLean reviews recent 
of 
and 


dominate in this issue I 


wotk on the absorption edge spectrum sel 


germanium silicon 


conductors, in particular of get 


B. Lax and 8S. Zwerdling have obviously striven t 
minimize the mathematics in their survey of magneto 
optical phenomena In the well-balanced mea 
they prod ice there is both meat for the specialist 


and oravy tor the beginner Moss. in a short 


var 
1A 
331 
dollars 
go Ye 
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and 
the Opti al 
The 


con 


article on indium antimonide, Omits chemical 


structural work in his haste to reach 


mterests lie 
been 


properties where, of course, his 


might well have 


His tinal section on appli ations 


sixty-nine references 


rably LC Tene d 


ial mit 


‘3 of 
The electrical properties of semiconductor surfaces, 
diffieult reviewe d bv = B 


with 26 figures in the text and 99 references 


a& very subject, is ably 
Watkins 
He com 
effects of surface conditions m semi onduetor de 

Apm 3 conductivity of 


comiuctors Is 


ludes with some pertinent comments on the 

Wiees 
article on thermal 
almost eXclusivels 
the theoretical aspects of the which 
first, Phenomeno 


concerned 
with subject. 
are developed tf 


and secon lly, 


orm two anles 


quantum mechanical. The 
briefly on the 


cooling. The 


logical, 


touches vers practical 


conclusion 


problem of thermoe! 


author is 


to be conyrat ilated on the clarity of his exposition 
not his native tongue 

and S. Mrozowski give @& master!) 
structure and electronic properties 
The divide the 


two those 


since English ts 

R. R Haering 
survey of the band 
of vray hite ervstals authors 
they 
can be explamed on a band n 


nto groups : 


pert 
which 


further 


iodel and those 
should 
work as | problems 
\{ welcome addition at of the 
table of contents of past and future volumes 
interesting articles on the properties of 
and 


won. telhuri 


cannot as yet. This arti inspire 


t stresses unsolved 


hook it 
Many 


end 


the elements germanium, 


cluctors 
silicon and bismuth im pat 


paration There are, however 


the 


their 


are im pr 
bad 
conductor 


aps inh programme ( 
alloys seer iunored 


Interest | hese 
electri cooling and thermoelecetme 
and so 1 


No propos d article che 


ik 


t is not surprising to tind 
TOO 
stryv or 
This 


the editors 


MICROSCOPIC STUDIES OF 
REFLECTING SURFACES 


Surface Microtopography 
Ss olansky 


Green 


By Prot i 


Longmans, 


rOLANSKY d 


vitl 


and Co LQ60.) 


research students over 
Most of 
scope. in 
more often 
methods for which Pro 
devoted to each 


1 
the work has 


Borie causes W 
but with 
Space 
but 
graphs printed on 
the book 
As the auth Tria in the preface, 

isa kind Or : ! the 359 exe el 

various physical features 
structure their behaviour 
inder the action of physical agencies It 
a field of study 1s open to the applica- 


each 1s illustrated by an 


the glossy paper used throu 


show if 


of solid anc 


irface 
is remark 
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tion of interferometry 
mitations set by the need for the 
to withstand the cleaning and 
un evaporation of T change \ 
of the book is 
particularly diamond, and the 
their 
well as studies of hardness and wear in 
Other section 


n spite of the 


rather str 


specimen to be able 
without 


arge part concerned with erystal: 


mvestigations 


aspects of growth, cleavage, and etching, 


relation ’ 
of the 
thin 


the ervstalline structure hook 


ide selected feature of work on tilrms. 


metal ervstals and hardness testing, quartz crystals, 


silicon earbide, mica, and lectrie oscillators. 


The 


SOMLSITIVI 


methods used are eapable of extremely high 


and it i vourable 


Cases hit differences rors 


mated 


Sore thin y 


ean be found here by those 
branches of study included 

in addition the book as a 
idents of optical techniques and to 
be inspired and stimulated 

highly 
out with simple 
convevs the enthusiasm Prof. 
has for this subject, and the 
storv of each investigation is related 
earries the reader along 
knot in the 


whol 


gy account of nformative 


work 


text 


\prerin urmied very 
means The 


Polansky so obviously 


Hnagimmation and 


ome mystery 


unravelling of 
next 
first five chapters are eoncerned with the 
of multipl 
ill ist itions and diagrams of the 


The 


adequate to 


bear mterferometry, 


been published before. 


still 


have 
harely 
the 

and in 
One or 


are 


an idea of arrangement 


apparat in re yuired., some respects 
rally two near-secale 


misleading 


apparatus would have been much 
to anvone wishing to try the technique m 
book is obviously not intended to br 

teen chapters are arranged in 
mentioned 
further 


is 


the tonpies already 
necessary, by 


ntroducing two 


where 


more 
ind two bibliographies 
Prof 


Tolanskv and 
ident 
references are given in the text of the book 


and di 


t tae proof readiny 


stortions of 


a hook ot this 

1 ail the account 
shortened to an 
ditheult 


104, « 


To hav 
to follow 
wase of this 


oceur onecerning 


»electro-depo tion of lavers 


seems to show an mnconsistency © Ulustrations 
here 
line diagrams of the protiles of the edges of the lavers 
as in Plate 242. More profile diagrams of this kind 

would be helpful at other places too 
These minor defects do not detract much from the 
value of the book, if at chief funetion 
would seem to be as an introduction to the unique 
studies described fully in the papers and 
theses on which it is based, and as a fascinating and 
great deal of master! 


W. GATES 


The poimt at msue would resolved bv 


all, as its 


more 


stimulating aecount of a \ 


experimental work. 


AS 
| 
i! 
“an 
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n book b 
is valuable to st 
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wav in wl 
holds the 
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entire! diagrams, howe 
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t. if so, perh though tl} 
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Gasdynamic Discontinuities Hooykaas of Amsterdam, speaking at the “Technology 


By Wallace D. 
Paperbacks, No. 3.) 


Hayes. | Princeton Aeronaut ical 
Pp. v +65. (Princeton, N.J.: 
Princeton University Press ; London : Oxford 
University Press, 1960.) 1.45 dollars; Ils. id. net 


Small Perturbation Theory 

By W. R. Sears. (Princeton Aeronautical Paperbacks, 
No. 4.) Pp. v +63 (Princeton, N.J. Princeton 
University Press; London: Oxford University 
Press, 1960.) 1.45 dollars; 6d. net 


Higher Approximations in Aerodynamic Theory 
By M. J. Lighthill. (Princeton Aeronautical Paper 
backs, No. 5.) Pp. v+ 147. (Princeton, N.J. 
Princeton University Press ; London : Oxford Uni- 
versity Press, 1960.) 1.95 dollars; 168. not 


High Speed Wing Theory 


By Robert T. Jones and Doris Cohen. (Princeton 


ronautical Paperbacks, No. 6.) Pp v 243 
Princeton, N.J. Princeton University Press 
London: Oxford University Press, 1960.) 2.95 


dollars ; 248. net 
FYAHAT there is a strong case for publishing ‘The 
| Sonnets’ independently of the ‘Complete Works’ 
= searcely to be disputed. There is at least as strong 
.» case for separate publication of some, if not all, 
of the parts of the heterogeneous and overlapping 
collection of papers by dozens of authors which will 
the twelve volumes of the 
Princeton Series on High Speed Aerodynamics and 
From the pleasantly rounded pre- 
sentation of the individual contributions it appears 
that the ties of co-operative endeavour did not too 
severely the individual authors. 
juently, the six paper back extracts so far republished 
from those who have 


eventually make up 


Jet Propulsion 


constrict Conse 
should meet a lively demand 
been attracted by the two inch thick 
she original series and from those who 
launted by them; they will be warmly 
by students 

Numbers 1 and 2 in the paper-back series are 
voncerned with rockets Numbers 3, 4, 5 and 6 are 
resp tively Vol. 3 Section D. Vol. 6 Section C, Vol. 6 
Section KE and Vol. 7 Section A of the Princeton 
Series, all widely applauded when they first appeared 
a few years ago. Number 6, by Mr. and Mrs. Jones, 
stands particularly well on its own as a really excellent 
ext-book. In subsequent paper backs in this series 
the publishers ought briefly to explain their system 
cross-references 


volumes of 
h been 


welcomed 


Beitrage zur Physik und Chemie des 20 Jahr- 
hunderts : 


Lise Meitner, Otto Hahn. Max von Laue zum sO 
(jeburtstag Herausgegeben von QO. R. Frisch, 
KF. A. Paneth, F. Laves und P. Rosband Pp 


xii + 2854 3 tafeln (Braunschweig: Friedr. Vieweg 


ind Sohn, 1959.) 29.50 D M. 


FTAHIS is a collection of essays which was published 
to mark the eightieth birthday of three distin- 


guished Lise Meitner, Otto Hahn and 
Max von Laue. About two thirds of the book is in 
German and the remainder is in French and English. 


scientists, 


Some of the essays are historical and others contam 
weounts of very recent work: all are designed to 
cdlernmonstrate the importance of the early fundamental 
work of the three great pioneers Many of the papers 
undoubtedly make extremely important contributions 
to knowledge; the present writer is much more 
rned, however, with another aspect. Prof. 


comer 


and Purpose” Conference at Oxford in 1959, deplored 
the impersonal nature of modern scientific writing. 
He pointed out as an example that in early chemical 
text-books the experimenter was portrayed in full 
academic robes whereas in modern texts the experi 
menter is eliminated ; the test-tubes apparently 
support themselves. 

The inestimable value of this collection of essays 
is that it begins to sketch in the character and 
personality not only of the scientists honoured but 
also of the many contributors For example, we 
find Prof. Przibram recounting anecdotes about other 
learned professors, we find Dame Kathleen Lonsdale 
throwing stones into a pond and we find a paper by 
Prof. Rosenblum on “Spectres Magnetique des Part 
icles Alpha’ beginning “Je regarde mon pouce . sin 

I can read German only with great difficulty and 
continual recourse to a dictionary but in spite of 
this three vivid impressions have been 
The first is of the explosive growth of science m the 


obtained 


fifty or so years covered ; the second is of the 
fruitfulness of the work of the three great proneers 
which stimulated this growth; the third is that 
perhaps the greatest tribute of all is simply that they 
should inspire the contributors to write in such warn. 
human terms on subjects that would normally be 
regarded as completely objective and impersonal 
C. A. TaAYLor 


Foncticns Sphériques de Legendre et Fonctions 
Sphéroidales 


Tome 3. Par Dr. Robin. (Colleetion Tech 
et Scientifique du Centre National d'Etudes 


Louis 


nique 
des Télécommunications.) Pp. vil 289. (Paris 
Gauthier-Villars, 1959.) 


FEXHIS is the concluding volume otf Dr. Robm's 
| encyclopedic treatise on Legendre functions 
and related topics ; for the English reader, it supple 
ments Hobson’s 1931 treatise by its account of work 
done in recent years. The 
addition theorems, zeros, problems ré lating to a 
spheroid, torus or cone, and with functions allied to 
the Legendre functions, the 
polynomials and functions. There is also a section 
on the spheroidal functions, mainly an epitome of 
the full account in Meixner and Schafke, Mathieuse/ 
Funktionen und Spharoidfunktionen, and a briet 
note on spherical Bessel functions. There 
numerous bibliographical references, and useful 
lists of available numerical tables. The text, with 
its inevitable mass of complicated formule, is scarcely 
light reading, but the hook forms a most valuable 
work of reference, well deserving 4 place m any 
mathematical library. 


main sections deal with 


such as Cegenbauer 


are 


Biochemical Preparations 

Vol. 7 Edited by Henry A Lardy. Pp. ix+102. 
(New York: John Wiley and Sons, Ine. ; 
Chapman and Hall, Ltd., 1960.) 42s. net 


London : 


FEYSHE series of Biochemical Preparations needs 

| no special commendation in these columns It 
will be sufficient to say that Volume 7 extends and 
enhances the reputation of established 
and merit which the series has already gained, and 
that it betrays no sense of straim or dilettantism in 
the choice of matter forming the list of contents 

Of particular interest im the present volume are 
the methods for the preparation of N-acetylneura- 
for preparing phos- 
and triphosphates 


usefulness 


minie acid from human milk ; 
phorus-32 labelled adenosine di- 


prs 
is 
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by both chemical and enzymic means—the latter 
neatly adapted to give A-P-P*-P and A-P-P-P* as 
well as A-P-P*-P* ; and for a preparation of flavine 
adenine dinucleotide from the mycelium of Hremo- 
thecium ashbyii which gives better yields than the 
more usual preparations from animal tissues or 
yeast. The other methods included are for: B- 
aminoisobutyric acid ; carbamyl phosphate ; 
(—)-carnitine chloride ; cerebrosides ; coproporphyrin 
III tetramethyl! ester; 6-deoxy-6-fluoro-p-glucose ; 
dihydroxyacetone phosphate ; p-fructose |-phosphate ; 
3-hydroxy-L-kynurenine ; hydroxypyruvie acid phos- 
phate; methylmalonic semialdehyde ; potassium 
dihydrogen Ly isocitrate ; S-palmityl coenzyme 
1; stearic acid, methyl stearate and homologous 
compounds ; stigmasterol ; and tetrahydrofolic acid 


This simple enumeration will be sufficient proof 
of the pertinence to the needs of the research worker 


which the volume maintains. Since a_ different 


editor-in-chief is appointed for each volume of 


Biochemical Preparations it is fitting to record here 
our thanks to Prof. Lardy, who has so successfully 
compiled and presented the volume under review. 


F. H. Maupress 


Hospital Infection 

Causes and Prevention. By R. E. O. Williams, 
R. Blowers, L. P. Garrod and R. A. Shooter. Pp. 
x +307. (London: Lloyd-Luke (Medical Books), 
Ltd., 1960.) 35s. net. 


SYSTEMATIC approach to the causes and 
F prevention of hospital infection is much to be 
welcomed. Accurate records are meagre and the 
problem is one which belongs to everybody and, 
consequently, to no one. This new book by four 
well-known specialists can fairly claim to provide a 
comprehensive review of how infections are spread, 
how they can be controlled and, more apposite, 
how they can be prevented. 

Since streptococcal infections now cause no real 
difficulties—they still respond to penicillin and 
have acquired no resistance to the drug—the book 
is mainly concerned with the staphylococcal infections 
which, because of their resistant strains, are the 
main source of infection and worry in hospitals 
today. For a medical publication, the cautious 
and almost agnostic approach refreshing —no 
views are put forward unless they can be substan- 
tiated with demonstrable facts. The text is clear 
and logically presented, and adds to the value of a 
book which should be useful not only to pathologists 
and bacteriologists but also to surgeons, pwdiatri- 
cians, sister tutors, hospital administrators, and 
equally important, hospital architects. 

KATHLEEN M. 


An Introduction to Statistical Thermodynamics 
By Terrell L. Hill. (Addison Wesley Series in Chem- 
istry.) Pp. xiv +508. (Reading, Mass., and London : 
Addison-Wesley Publishing Company, 1960.) 74s. 


- HIS introductory text on equilibrium statistical 

thermodynamics is based on the elementary 
principles of quantum mechanics and covers a wide 
field of applications in both chemistry and physics. 
Classical statistics are not developed independently, 
but there is a short chapter on the transition from 
quantum statistics in which the treatment, however, 
is so curtailed as to be of doubtful value to the 
uninitiated. Indeed, because of the extensive cover- 
ave of modern developments, it has been necessary 
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throughout the book to condense the mathematics in 
some measure, and the student who is specializing in 
either chemistry or physics might feel that the 
inclusion of much material, which inevitably must 
be outside the scope of his course, does not com- 
pensate for this lack of mathematical detail. 

The book is divided imto four parts, the first of 
which is devoted to a discussion of the various 
ensembles and to the statistical-mechanical treat- 
ment of the second and third laws of thermodynamics. 
Tho fundamentals having thus been established, their 
applications to systems of independent particles are 
next considered, and in the third part, which is con- 
cerned with interacting particles, there appears a 
comprehensive survey of the problems encountered 
in the study of liquids and solutions. Finally, dis- 
tributions such as those of Fermi—Dirae and Bose- 
Einstein are derived 

Misleading statements noted include a reference to 
the temperature of a single molecule (p. 71) and an 
implication that the dimensions of both an area and 
a@ volume in classical phase-space are the same, 
namely those of Planck's constant (p. 113). 

H. STEEPLE 


British Scientific and Technical Books, 1953-57 
Edited by L. J. Anthony. Pp. ix+251l. (London 
James Clarke and Co., Ltd., 1960. Published for 
Aslib.) 56s. net. 


TFyRNHIS volume is essentially a continuation of 

British Scientific and Technical Books, 1935 
1952, following the pattern of that earlier bibliography 
and including entries for the more important and 
useful books on science and technology published in 
the British Commonwealt& between January 1953 
and December 1957. Entries are based on those in 
the Aslib Book List and relate primarily to books 
published through normal trade channels by com- 
mercial publishers. Government publications, mono- 
graphs, and reports and papers issued by societies and 
institutions have been included only if they represent 
important contributions to the knowledge of the 
subject not otherwise obtainable. Entries for later 
editions of books noted in the earlier volume are 
included only if the new edition contains significant 
alterations or additions ; straightforward reprints 
are omitted. Besides including those books in 
such fields as documentation, libraries, psychology, 
planning and architecture which are of interest to 
technical readers, every effort has been made to 
include in the scientific and technical sections books 
which assist the understanding of the subject by 
non-technical readers. 

The subject headings in the classified bibliography 
follow the order of the Universal Decimal Classifica- 
tion, but some modifications which have come into 
use since the issue of the latest Abridged English 
Edition have been used. Under each class heading 
entries are arranged alphabetically by author and 
the entries are annotated to indicate their scope and 
suitability for three different classes of readers or 
whether they are reference works such as dictionaries, 
encyclopedias, etc. There are an author index and 
a subject index. The volume is admirably produced, 
but its value would be appreciably enhanced if the 
time lag between the date of the latest entries and 
that of publication of the volume could be reduced ; 
on the present basis of compilation it does not seem 
too much to expect that this interval could be reduced 
by at least a year. R. BricgHTMaNn 
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Research Laboratories, The Upjohn Co., 


Introduction 


he compound. f the probable forces holding 
polypeptide chan nits mm position have been 
led extensivel but since the mitial work of 
a ny thie han lroven hond Torces Det ween 


( © and Nit groups which are believed to 
l mfigurations have plaved a dommant 


verwhel ng part in nearly all the 


the hy drogen bonds bet ween 
groups are mportant forces, there 

at least some reason to question their stabilitv in 
the aqueous syster here biological activity is 
warly alwavs encountered Edsall and Wyman 
rest the possibility that “in aqueous solutions a 
heheal polypeptide chain is rather likely to unfold 
nto #& more open and random type of coil In a 
inular manner Schellman’, from a study of the urea 
water system, has concluded that hydrogen bonds, 
taken by themselves, give a marginal stabilitv to 
ordered structures, which mav be enhanced or dis- 


rupted by interactions of side-chains 


These questions about the relative stability of 


NH ()==( hydrogen bonds in the competitive 
aqueous system have opened the way for the serious 
consideration of other forces whic h Tria be operative 
under biological conditions to influence the tertiary 
structure of ims The interest work by 
Kauzmann' comeerTrniny the probable effect of the 
hydrophobic attraction of the non-polar side-chains of 
peptides or proteins is an example ot a new ¢ mphas s 
n the problem ot tertiary configuration His recemt 
review ot the forces re sponsible tor Thawintamimny the 
native configurations of proteims includes a more 
complete exposition of the hydrophobic attractions 
is Well as the dispersion forces (London forces) which 
are closely related to them. Equally provocative has 
been the extensive work with poly-L-proline®¢-9. In 
this polymer all the usual considerations, such as pep 
tide NH hydrogen bonds, disulphide 
linkages, and electrostatic attractions, are ¢ ompletely 
absent so far as can be seen, and vet the poly L,- 
proline exists m two definite stable conmigurations 
which are seemingly dependent for their stability 
upon the solvent systems employed. One stabilizing 
force which could apparent ly be present m this 
polvarmino-acid im aqieous solution would be the 
hydrophobic attractions of the non-polar side-chains. 
Thus the nearly planar pyrrolidine rings of the 
I proline units im a4 molecular model can be piled 
above each other like a series of staggered plates 
with a spiral of carbonyl oxygen atoms going up 
around the outside of the pile (Cowan and MeCGavin*« 
actually indicate that in the pyrrolidine ring the 


ot water molecules be 


to vield the so-called 


poly-L-proline IT) 


Out prefer not to pre seit 


ble comstrus 


the vy-carbon displace 


of the rimg), an item 


structure contamuny’ 


KI 


Tit 


ot 


only 


esting that poly-L-proline II 


SVSTEeTn) can be converte 
by acetic acid propanol 
mught be expected to disrupt hydrophobic attractions 

In my work on molecular models T have 
concerned with some of the natural prod 
mediate Size and well-« stablished structure 


These 


back to 


Solve 


relatively few amino-acids 


icke s have ntlv been characterized mot only 
but 


with regard to their amino-acid 
in other fine pots of strueture such as possible ester 


a con 
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PROPOSED MOLECULAR MODELS OF GRAMICIDIN $ AND OTHER 
POLYPEPTIDES 


By Dr. DONALD T. WARNER 


Kalamazoo, Michigar 


and } 


tween carbo 


ne units 


stable 


linkages, c-amino lysine linkages, 


Many 


of p-amino-acids. 
notices and hormones are in this cate 
of these molecules have interesting biolog 
and lend themselves fairly conveniently 
struction of molecular models, it was hoped that such 
astudy would give some clue to structural similarities 
other than amuno-acid sequence which might be the 


basis for a common biologically 


Theoretical Considerations 


In attempting 


to 


of 


define 


feature in these highly 


of all considered the possible conformations of the 
eyche rmg which is present, for example, in a molecule 
This disulphide stabilized struct ure 


the 


h as oxyvrocm 
has 22 


atoms m 


essential for maximum 
Howe ver, 


possess this svstem 


of the mterestimy struc 


the presence of six amide linkages, and the fact that 
strainless 
oxvgen 
For the purpose 


these group mgs 


hexagonal configuration 


can 


ring. 
aetivity 


react 


a 


ve 


and 


the 


arranged 
with 


the 


atoms at the corners of the hexagon 


of illustrating this 
&@ relatively simple (and hypothetical) evstine-stabil- 


ized structure, 


is pictured in Fig 
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»represemt 
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ait 
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() nd } Ivpenpticd tr a? OM the spira such that a Vater ent betwee 
re or conformation of the amino-acid cham ane the 
spiral could be stabilized by mmammmbination of hydro 
phobie attractions of the sims bonding 
fins form of po L-protine 
nd alnost it is impossible t 
proposed tertia t 
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side of the which I 
mt” or hydrophilic side, shows a very 
pact of the 
central ring within the hexagon and the z-hydrogen 


hexagon, 


This amide 
rto as the 
aroms as & 


arrangement carbon 


atoms of the Lb configuration pointing mward to form 


reular pattern around an central 


these models, the absolute configuration 


nearly « open 
(In all 
for the L-amino-acids as determined by J. Tromme! 
and J. M. Bijvoet’ All the models illus 
trated here were made with the Catalin space-filling 
molecular Catalin, Ltd... Waltham Abbey, 
Essex. England).) The other side of this hexagon +! 
model. which T shall refer to in this and subsequent 
discussion of other the ‘back 
hvdrophobie side, is shown in Fig. 1B. It will readily 
be seen that the arrangement of amide-groups sug- 
gested for the has the 
bringing all the non-polar methyl groups on 
‘back into very proximity. Thus 
possibilities for maximum hydrophobic attractions 
suggested as desirable for an 
environment by Kauzmann‘’ are perhaps 
rigidly satisfied by this hexagonal structure than by 
other possible conformations In addition to these 
favourable non-polar interactions on the ‘back side 
of the model, the carbonyl oxygen atoms on the ‘front 
side’ of the plane are almost exactly 4°8 A. from each 


area 
was used 


models 


models “as or 


‘front side 


the 


side’ close the 


which are aqueous 


more 


conseqtience of 


NATURE 


which wouk he lintanee 

bond one water molecu ase on an 

ven distance of abou liquid water (at 
and an H () ny Lao Thus the 
hexagonal config Figs and 
the yured im an aC envirolr 

ibination 


ractions and hy front 


co-operative con 
le’ hvdrophobie att 
lrogen bonding of water by adjacent carbon 


“ation 


This dihedral 


mposes certain restrictions on the approa h distance 


groups as liscus 


ot the two ¢ urbonv! the evstine unit and 


mav be a probable factor in the uniform Span ing ¢ 


Other imp! Cut 
linkage on cham structure are 


th Figs. 1A and & 


contaming th: 


these two aton ons of the configura 
tion of the disulphide 
bv Haurowitz' Althouy 
picture a hypothetical polypeptide 


Lof alanine with a evstiz 


mplest non polar side-c 


nit in order to present the general principles of our 


proposal, the models could represent & possible genera! 
conformation of the oxytocin ring 

A second in applying this concep 
of hexagonal structures as probable reactive units 
Care he obser ed with the evelic det apeptides such as 
cireulin'?, and tyrocidin A 
In one of the possible con- 


consid ration 


cramicidin S (ref. 11 
ref. 13) or ref. 14 


molecules shown to be 


formations, these can be 
capable of existing as two fused hexagons somewhat 
analogous to the six-member and ten-member ben 
zene-naphthalene situation. This approach to the 
structure of the eveclic decapeptides also offers some 
interesting clues to the structural TLACESSITN of certaim 
p-amino acids, which T hope to pomt out as the 
discussion progresses 

\ third consideration in this concept of hexagonal 
structures as reactive units concerns the open central 
positron pal the hexagon. which is readily apparent ik 
Figs. 14 and PB. Since this open central position is 
in a definite fixed position in the hexagon, tt could 
serve as am opening through which a reactive side 
chain group 4-NH, group of ornithine. 
¥-CO,H of could the ‘front 
side of the hexagon at a rigidly determined position 
This possibility Ton will be ad ussed in greater det ar! 


for example, 


glutamic acid enter 


for specific compounds 

Keeping in mind then the three concepts of (a) a 
hexagonal onfiguration W ith am amide or hy drophili« 
side and a side chain or hydrophobic ‘hack 
that more hexagons 


‘front’ 


side. (>) the possibility two or 


may appear as fused units and a fixed open centre 
in the side-chain 
propose TO examine the complete models of some 
of the simpler naturally occurring polypeptides. In 
particular we are interested in gramicidin S, since a 
proposed conformation for this antibiotic has recently 
been published'®.'*, T would also like to extend this 
discussion to the antibjotics etamycm and actinomy 


hexagon for reactive groups, | 


ein dD (C’,) for reasons to be presented later. 


Gramicidin 


The primary structure of gramicidin is probably one 
of the best-established sequences of the polypeptide 
antibiotics’? and in addition some of the X-ray dimen- 
sions and the overall shape of the molecule have been 
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In joining the disulphide linkage of the ecystin 
-, — init. we have taken mto con the most 
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determined'®. The proposed conformation of Hodgkin 
et al.’ as adopted by Schwyzer'* is based entirely 
on internal hydrogen bonding to hold the structure 
together. A model of them conformation is illustrated 
in Figs. 2A and B This suggested structure places 
the component amino-acids essentially in two parallel 
chains joined by proline units at the ends, presumably 
because proline has been frequently associated with 
directional changes in the polypeptide chain. Only 
NH groups are actually 
engaged in intramolecular hydrogen bonding. The 
two proline residues, of COUrse, have no N H groups, 
and the other four NH groups are presumed to be 
hydrogen bonded intermolecularly. On the ‘front 
side’ of this model (Fig. 2A) the two side-chains of 
ornithine are located above the plane of the amide 
linkages far from any with other side 
Since these two side-chains are not apparently 


four of the eight possible 


association 
chains 
restricted to any position, the reactive amino groups 
will not have a definite fixed place in this conforma 
tion. When the model is examined on the basis of 
Kauzmann’s** discussion of hydrophobic attractions 
and dispersion forces, the Hodgkin-Schwyzer con 
formation'®.'* seems to offer little opportunity for 
maximum hydrophobic interaction of the alkyl side- 
chains. Not only is there considerable open space 
between non-polar groups on the same side of the 
principal plane of the molecule, but also some side- 
chains are actually on opposite sides of the plane. In 
fact, it would appear from the models that, in general, 
the trans configuration of the amide-group is less 
favourable for maximum hydrophobic attraction of 
side-chains on adjacent amino-acid units since the 
x-carbon atoms carrying the side-chains are always 
farther apart when the amide linkage is trans. Ina 
similar manner, although Kauzmann indicates that 
aromatic rings will be in the most favoured position 
vhen they are close together, their configuration'®.'* 
finds the two benzene rings of the respective D-phenyl- 
alanine units as far apart as they could possibly be, at 
the opposite ends of the parallel chains The structure 
indicates no particular geometrical advantage in 
having the p-form of phenylalanine instead of the 
L-isomer at that position. The overall dimensions 
of the model do not seem to be particularly close to 
the rectangular dimensions of 11 A. x 19 A. sug 
gested by Hodgkin's X-ray data’. Indeed, if 
one lays out diagrammatically the distances involved 
bet ween the two parallel chains (taking @ liberal value 
of 3 A. for the —O H—N hydrogen bond) : 


H-CR 
\ / 
C=#0--- 


R—C—H 
\ 


/ 
H—N c=0 


then the average width of the proposed rectangle 1s 
about 7 A. rather than the 11 A. value determined by 
the X-ray method. One or two of the unbonded car- 
bonvl oxygens may be about 10 A. apart, but that 
would represent the maximum width at one or two 
places only. The overall length of the model as shown 
would correspond to a value of about 24 A., although 
this could be varied somewhat by pointing the benzene 
rings downward in an isolated position. 

As an alternative suggestion for the conformation of 
gramicidin S, I would like to discuss the structure 
which is indicated in Figs. 3A and B. The formula- 
tion of this model has been based on my previous 
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observation that the evyelic decapeptide ring can by 
readily arranged in the shape of two fused hexagons, 
a virtually strainless structure employing the usual 
bond-angles. In this fused system, the carbony! 
oxygen atoms again form the corners of the hexagons, 
and the «-carbon atoms form two closely knit rings 
within the individual units. Now in a model of such a 
cyclic decapeptide, if all the amino-acids were L-amimo- 
acids, the «-carbon atoms would project only a ring 
of a-hydrogen atoms toward the centre of the mole- 
cule, and at the fusion point of the two hexagons 
there would be a considerable open space. However, 
in the case of the gramicidin S decapeptide there are 
two p-phenylalanine molecules in the cycle just five 
units apart. If these two components are placed at 
the juncture position of the two rings, the opposite 
p-configuration at that position projects its non-polar 
side-chain (instead of the single «-hydrogen atom) 
into the central open area and the open space is neatly 
filled. Indeed, the CH, groups of the two 
p-phenylalanine side-chains in this suggested con- 
formation so direct their respective benzene rings 
into the central space that the two rings are exactly 
side by side. Not only does this projection of the 
side-chains completely fill the open fusion junction 
but it also fulfils elegantly Kauzmann’s suggestion® 
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the aromatic rings of phenylalanine will prefer 
another” in the desirable 
The central 


hu xagonal 


that 


to he close to ome 


arrangement smaller 


hydrophobic 


open area im the units is still 


the d-amino ornithine 
will 


for the entrance ot 
groups from the ‘back side’ of the structure. It 
he noted that, if one prefers to presume that proline 
associated with a change in the direction of 
which still be 


“uve lable 


inmits are 
he polypeptide cham (a point 
pen to question), then the proline units adjacent to 
the p-phenvlalanine units are also located at the 
proper positions In this conformation a look at the 
(Fig. 32) of S i even 


it clearly 


bach more 


side’ gramicidin 
the 
hydrophobic 


rings titted nicelv side by side, 
the 


shows attractive 


tor 
With the two benzene 
1] substituents are also flanked by 


revealing 


planar rings of the two proline units to form 
On e this central 

] 


aver we have the non-polar groups of valine, 
tovether with 


compact lavers ther side of 


four 
ornithine, and fitted’ closely 
The 


thu 


hvdrophobie attraction 


“vrOUpr f the two ornithime side-chains are 


brought 


firmly into position in the two small open 
entres of the and appea 
fixed positron mm the “front side’ of 
Fig. 34 The 

vramicidin S im 


tancular Because of the 


individual hexagon units 
the structure 
ral ot the k side’ of 


our proposed model is roughly 
lavered arrangement © 


chains it is possible to 


thie pre prin pro sche 
the width 
h distances of aromatie nucle: and the van der 


lated 


close to the obse rved val le ot 


of this rectangle from the standard 


Waals s radu of 
value 1O-S vers 
LL A The length estimated from the Catalin mode! 

16-17A 


the observe 


methylene groups'*. This cal 


vlich is not in complete agreement 
d value of 19 A. However, these 
mto the possible 


not take 


ontrbution to the overall size by three moles of water 


dimensions do 


vo moles of ethanol known to be present in at 
like 


con 


and 
“as! ” oft the would 
proposing this 


be stabilize ad by 


ervstals examined, I 
might 


un that I 
which 


to miphasize 


formation as the one 
forces Operating in an aqueous system, which may or 
in thei magnitude or direction 


in the erystal state or in a non 


may not be different 


from forces Operating 
aqueous environment 

Phe pomts which seem to favour our conformation 
of gramicidin S (Figs. 34 and B) may be summarized 
ws follows : 


(a) The 


formation as 


this 
and 


overall and shape ot con 
indicated the 


to fit 


actual 
data 
the 
and 


model 
the N-ray 
satisfactorily than 


Hodgkin 


trom 
contact distances 


rhaps somewhat more 


previously proposed conformation of 
Schwyzer'®! 

(} The 
hydrophobie groups, together with a most favourable 
placing of the aromatic rings of the p-phenylalanine 


structure gives maximum aggregation of 


tats 

(c) The hexagon 
probable specific structural advantage or requirement 
for the presence of the two p-phenylalanine units in 


fused arrangement indicates a 


the molecule, a point that is not so apparent in the 
alternate arrangements thus far proposed 

(7) The smaller open central areas in the two hexa 
gonal units provide spaces for the rigid arrangement of 
the two 4-amino-ornithine groups at fixed distances 
from each other on the ‘front side’ of the molecule. 
This ‘front side’ may be regarded as the hydrophilic 
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of the structure, and may be the reactive surface 


of the molecule 


(Fig. 3A) of 
gramicidin S Sechmidt'® 
emphasizes in a@ discussion of the N-ray data that 
“there appear to be many 1-8 A 
apart Similar reflexions of approximately 5A 
were observed by Cowan and Hodgkin'® in their work 
It may be sugyvested 


One other feature of the ‘front side 


may be worth mentioning 


Lroups ubout 


with insulin and gramicidin PB 
that eight of the ten oxygen atoms at adjacent corners 
of the hexagons are approximately 4°8 A 
apart as estimated from the models and from diagrams 
based on measured angles and interatomic distances 


fused 


ons \ 
The two centrally located amino groups are also at a 
similar distance from the carbonyl! oxvgen groups 


Etamycin and Other Polypeptides 


The complete lack of NH groups already noted 
for poly-L-proline is a feature which is shared to a 
extent by at 
occurring polypeptide antibiotics 


somewhat lesser least two classes of 
naturally Thus, 
for example, in etamycin®® and the whole spectrum of 
actinomycin antibioties**4-¢ a majority of the amino 
acids in the molecule have secondary 


(such as N-methyl valine 


amino groups 
and 
which prevent these units from participating in 


others) 


NH 


sarcosine, 


j 
= ¥ 
-NH 
2 
4, a 
| 
Fig 
\ 
hy 
2 
Fig. 
4 
Re 
a 
i 
4 
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Therefore the 


more 


bonding with other carbonyl groups 
tertiary structure of these compounds 
robably dete rmuned by other forces h as hvdro 
phobic bonding, at least when compared with com 
pounds having a full ot NH groupings 
Indeed, as if to augment number of NH 
the percentage of amino-acids with non-polar 
(that 1s, hydrophobic side-chains 18 also very high im 
etamycin as well as the both 
effects would operate in an aqueous By stem toward 
configurations with a high degree of possible hydro 
phobie bonding In these two types of structures, 
salt linkages and d sulphide bonds are also absent 
Joth compounds also contain D-amino acids which 
I think may be structurally expedient to promote 
closer hydrophobic fitting as in the case of gram 
icidin S. 


quota 
the low 


hors, 


actinomvecins, 80 that 


concepts Of hydrophobic 


1 have prepared a 


these 
bonding im 
of etamyvein and photographed it from the 
front in Fig. 44 and the ‘back’ (hydro 

phobic side) in Fig. 4B Fig. 44 shows the overall 
compact configuration which this proposed arrange 

ment permits. Into the centre of the hexagonal 
unit it brings the phenolic hydroxyl group of the 
3-hydroxypicolinie acid, held in that position by the 
benzene ring of phenylsarcosine. It will be noted that, 
with the exception of the ester-linked L-threonine, 
each of the other L-amino-acids of etamvein contri 

bites its single »-hvdrogen atom to the central rng 
surrounding the hydroxyl group of the hydroxypico- 
linie acid. However, the Db allohydroxyproline, hay 

ing the opposite configuration, points its & methylene 
group into the central area, which also brings the 
y-carbon contamung the hydroxyl group alongside 
the pyridine ring of the picolinie acid. This hydroxy! 
of the p-allohydroxyproline assumes & very 
position im the proposed 
immediately 


pie 
model 


amide side) 


group 
interesting and significant 

First of all, it 
nitrogen atom of the pyridine ring ; and 
consequently the N H—O bonding observed 
by Pressman”? for water molecules with the ring 
nitrogen of micotinate, and picolinate, 
will be a highly probable attraction. When the 
hydrogen atom of this hydroxyl group is pointed 
toward the ring nitrogen, the oxygen atom 1s turned 
in the proper direction so that it can hydrogen-bond 
very neatly on its ‘back side’ with the —NH group 
of the picolinate-threonine amide bond as well as the 

NH group of the threonine -D leucine bond. Some 
of these possible interactions are seen more clearly 
on the other side of the model (Fig. 42). The NH 
grouping of the p-leucine amide link to threonine is 
best accommodated in the ring structure im the trans 
configuration. With two p-amino-acids adjacent to 
each other in the etamycin chain sequence, steric 
interference permits only one of the side-chains to 
be arranged in the central area of the hexagon. 
The three probable interactions which were men 
tioned for the hydroxy! group of p-allohydroxyproline 
strongly favour its inclusion im the central area instead 
As a consequence the rather bulky 


conformation lies 


adjacent to the 


of the p-leucine. 
non-polar side chain of p-leucine is pushed to the 
outside, @ situation which is best accomplished by the 
ndicated trans amide linkage at the threonine-p 
leucine junction, and then simultaneously favoured 
by the resulting hydrogen bond with the hydroxy! 
group of its p-allohydroxyproline neighbour. So 
far as the ‘front side’ of the conformation (Fig. 44) 
is concerned, the presence of two adjacent D-amino- 
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{PYRIDINE ) 


Fig. 48 


acid residues produces & change of direction’ in the 
chain so that the carbonyl oxygen of 


amino-acid 
is crowded outside the hexagon formed 


p-leucine 
by the other six carbonyl oxygen atoms 

Other features of the hydrophobic ‘back 
etamyein (Fig. 4B) are the very close fitting of the 
aromatic rings of benzene (phenylsarcosine) and 
pyridine (picolinie acid) placed side by side, and the 
other non-polar groups compactly arranged around 
the two rings. The p-allohydroxyproline rmg is 
particularly well fitted against the pyridine ring, and 
the entire conformation agrees well with Kauzmann's 
suggestions® about hydrophobic bonding and disper- 
sion forees. In this proposed conformation of etamy- 
cin, hydrophobic attractions and hydrogen bonding 
possibilities can both be present to @ maximum 
extent, although the suggested bonding would not 
involve a carbonyl oxygen, but the hydroxy! group of 
p-allohydroxyproline. This model of etamycin also 
shows quite nicely that the hydroxy! group im the 
p-allo isomer is in a better position for hydrogen 
bonding than the hydroxyl group of the more common 
hydroxyproline. 

The third molecular model I shall discuss in 
detail is actinomvein D (C,). From the work of 
Brockman et and Bullock and Johnson?", 
the actinomycins have been shown to contain a sub- 
stituted phenoxazine chromophore attached to two 


side’ oft 


. 
A 
« 2 
9 
Fig. 44 
OH 
| 
(-NH) 
- A he 
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lactone through 
while the hydrox, 


ndividual evelic pentapeptide 
threonine, 

uroup of threommne the 
Models of the structure of actimomyem Dasit appears 
in the literature ean be made; but the two penta 

strained, and there is, of 
course, a certain amount of ‘free rotation’ about the 
amide bond of the threonine chromophore jJuunetions. 
Consequently the entire conformation has little 
structural rigidity and a low degree of hydrophobic 


the amino-group ot 


forms lactone juncture 


peptide rimgs are quite 


interaction, especially between the chromophore and 
the non-polar side-chains. However, if one examines 
the chemical ev idence for the two individual lactone 
rings. the methanolic sodium hydroxide hydrolysis*, 
consuming two equivalents of alkali, is equally con 
sistent, Wi Opmion, ith a decay ptide lilac tome 
ring in a continuous evele and attached at two points 
to the chromophore Similarly, the alkaline peroxide 
degradation of the chromophore?!¢ to vield two penta 
peptide fragments would proceed equally well from 
a decapeptide dilactone Even the recent 
of actinomycin C, by Brockman and Lackner** is 
not unequivocal proof for the two mdividual penta 
Schwyzer and Sieber*®® have 
that the pentapeptide, 
preferentially 
instead of 


synthesis 


peptide lactone rings 
demonstrated previously 
forms 
the 
pentapeptide the 
formation of the decapeptide dilactone should be 
considered in the svnthesis It is 
interesting that Broekman?** considered the 
possibility of the deeapeptide dilactone in his earlier 
work, but it later 
that the chromophore is formed biologically 
the oxidative fusion of the pentapeptide lactone of 
3-oxo-4-methyl-anthranilie acid?™ 

Beeause of the distinct possibility that the actino 
mvein molecule may be a decapeptide dilactone, 1 
would like to this alternate 
structure for consideration as a very likely primary 


val-orn-leu phe pro (L.L.L.D,L), 
the evelic decapeptide, gramicidin 
pec ted evele Consequently 
actinomycin 


also 


Views 
from 


because of his 


present a model of 
structure and conformation of actimomycmn D (C,) 
The suggested amino-acid sequence of the decapeptide 
dilactone is given in Fig. 5. 

The the 


svmbols correspond approximately to the carbony! 


positions of abbreviated amino-acid 
oxygen positions of the amino acids in the molecular 
model (Fig. 64), with the 


C—CH—NH 


Oo R 


eounter-« lockwise In the case of the 
NH points toward (and above) the 


OH forms the lactone with 


clirection 
threonine. the 
chromophore while the 
N-methylvaline 

The molecular models of actinomyein D (C,) are 
illustrated in Fig. 64 (‘front side’) and 6B (‘back side’) 
This proposed structure for actinomycin places it im 
the same class of compounds as gramicidin S, creulin 
and the tvrocidins. In the form of the decapeptide 
dilactone, the component amino-acids surround and 
support the chromophore whereas in the alternate 
case of two pentapeptide lactones these rings circled 
above the chromophore. The decapeptide dilactone 
therefore gives maximum hydrophobic interaction 
This is apparent also from the ‘front side’ (Fig. 6 1) 
The two molecules of p-valine bring the CH and 
one CH, group of the side-chain into the central open 
space next to the chromophore, thus effectively 
shielding this resonating system as well as supporting 
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L—Thre 
O=C—Chromophore —C 


L-—Thr 
\ 


Chromophore = 


it in the central portion of the molecule. (Substitution 
of L-valine in the 
factory fit.) Thus, our proposed configuration of the 
molecule indicates again a definite, structural, space 
tilling pre ference for the p-amuno acid This utility 
was also suggested for the p-phenylalanine 
gramicidin S and for the p-allohydroxyproline and 
will be noted 

pa 


model much less satis- 


yives a 


»-leucine in the case of etamyvein. It 
that here, too, as in the etamyeim and gramicidin . 
models, the D-amino-acid is associated with a change 
in direction of the amino-acid chain ; for in order to 
»-valine side-chain im the 
carbony! 


accommodate the bulky 
the structure, the 
vroup pomts toward the centre and consequent ly 
toward the 
with Although 
mvein has only NH groups for 
hydrogen bonding. it wili be noted that two of these 

NH O=wC hvdrogen bonds are nicely formed 
between the NH group of one threonine unit and 
the carbonyl oxvgen of the other threonine unit at 


centre ot threonme 


chaim outward ester 
N methyl-L-valine 


four possible 


projects its sick 


linkage actino 


the junction of the two hexagons. 

With the rather rigid chromophore grouping in 
actimomvem should be possible to measure quite 
accurately the distance between the carbonyl oxygen 
atoms at the centres of the decapeptide dilactone 
Although interatomic distances for phenoxazine are 
not recorded, a fair estimate may perhaps be obtained 
from the values for phenazine and benzote acid?’ 
The value so obtained would be about 7-2-7-4 i. de- 
pending on the angles selected between the carbonyl 
The value estimated 


A. 


oxvgen 


group and the aromatic ring 
from the Catalin models is about 
to the two 


(measured 
tangent tally carbonv! atoms) 
The hydrophobic back side of the aetinomvein 
D (C,) (Fig. 6B) central location of the 
chromophore The svimetry of the preture is quite 
apparent, being roughly rectangular or elliptical in 
shape with matching corners and sides. Here, too, 
the resonating chromophore system is seen to be well 
protected by non-polar, hydrophobic groups, almost 
I should perhaps 


she 


like an electrical insulating layer 
emphasize again that this structure would, im our 
opinion, be a probably preferred configuration for the 
biological) and might 
present with solvents which would rupture hydro 
This actinomyvem 


aqueous (or mot be 


hobic bonds ‘hack ot 


| 
re 125 
N >. 4771 i—N-CH, D-Voi, 
Va 
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Fig 


“GH (CHs)2 D-Var (Tur) 


hows a slight open betweoeo»h the threonuw 


Tike’ hvyl group (which Was purposely moved slightly 


Space 


vay from the chromophore to purpoimt its position) 
and the adjacent methyl group of D valine hen 
this particular valine methyl group 1s replaced by an 
ethyl group, the space along the sides of the chromo 
phore is even more uniformly filled, and the resulting 
wmino-acid turns out to have the structure of b-allo 

eoleucine’*. It was of interest to us that the configura 

on of p-allovsoleucine was pred ected from considera 
tion of the Open Spee nm the model before we had 
ches ked the actual ass ot the structure, but 
this result could, of course, have been fortuitous 
he model containing two moles of D allozsoleucine 
vould be actinomyem C, 

One other feature of the ‘back side’ of actinomycin 
D (Fig. 6B) is perhaps worth indicating in this con 
formation. The long, slender shape of the chromo 
phore group requires &8 much space as p wssible at the 
ends to accommodate the benzene rings and especially 
the amino substituent of the phenoxazine nucleus 
This space is conveniently prov ided in this particular 
conformation by having sarcosine wuts with their 
minimum-sized «-CH, groups exactly in line with the 
ends of the chromophore at that point The rigid 
arrangement of the ends of the chromophore relative 
to the sarcosine twits may also be an import anf pour 


in the recent acid degradation studies with actino 
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mvein Cs. In these experiments*” concentrated 
hydrochloric acid at 37° selectively splits the molecule 
in only one place at a sarcosime me thy] valine linkage. 
From Fig. 6B it is apparent that the 
methyl valine juncture at the left end of the chromo 


phore is near the chromophore amino group, but the 
similar amide bond at the right end of the chromo- 
neighbouring group. 
known to contribute 


phore does not have @ similar 
Such adjacent amino-groups are 
an increased acid stability to the glycosidic linkage m 
neobiosamines®® and we have observed a simular 
stabilizing effect in the very slow acid degradation of 
the glycosamine polymer, chitosan*! Consequently 
this particular decapeptide dilactone conformation 
also offers a plausible explanation for the selective 
acid hydrolysis of one of the sarcosine methyl valine 
bonds and the relative stability of the other 

In the course of our work with these molecular 
models we have prepared similar proposed conforma 
tions of other structures such as the complete oxytoem 
molecule and the evclie decapeptide, cireulin The 
irculin model may be especially miteresting because 
it shows how a single p-amino-acid (D-leucine) can 
effectively fill the open centre of the two fused hexa- 
vons which may be the preferred conformation for the 
evelic deeapeptide antibiotics The recent disclosure 
of the formule of cireulin A and B by Koffler and 
his associates**¢% has prompted me to include a 
single model (Fig. 7) showing mainly the decapeptide 
ring, with only the a-hydrogen atoms (but not the 
side-chains) of the nine L-amimo acids, and the 

CH,CH(CH,), side-chain of the p-leucime The 
p-isomer side-chain may also function as & structural 
spacing unit to separate the two central carbony! 
oxygen atoms. This may true for the two 
p-phenvlalanine side-chains in gramicidin 


also be 


Concluding Remarks 


It will, of course, be appreciated that the proposed 
fused hexagon’ conformation which has been dis 
cussed for cyclic decapeptides of the antibiotic 
type may also be capable of extension to the active 
centre of an enzyme, such as trypsin, where a disul 
phide-stabilized decapeptide is prosumably part of 
the unit®. If the centres m 
such @ trypsin cyclic decapeptide are at approxim 
atoly the same distance as the two centres of the 
actimomycm chromophore (about 7 3 A ), then it 
could perhaps be significant that the distance between 


reactive two reactive 


Ww 
N (THR 
O(OH) f 0 VAL = 
j 
é 
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\ 
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he c-arnino group of Ivsine and the carbon atom 


of its carbonyl amide group (where anion attack im 
hvdrolvsis might be expected) is definitely approxim 
ately 7-2-7-5 A. as judged by the Catalin model of 
the extended chain. This dimension was also esti 
ated at 7-4-7-5 A. diagrammatically from the inter 
atomie distances and angles given for DL-s norleucine 
ref. 27, M 207), arbitrarily the «-NH, angle 
ith the «-C atom as a rough approximation for the 
unvle of the c-amino group with the c-carbon atom 
n the extended cham configuration Such a 
of the reactive groups would allow attach 


separation 
amino group of lysine at ome pouu and 
other pout 


ment of the ¢ 
hvdrolvsis of the amide linkage at t hue 
With the meomplete uiformation thus far available 
oncerning the 
very 
ndicated dimensions are at 

Our considerable experience with these models m 
the construction of deeapeptides and other slightly 
srnaller polypeptides substantiates clearly the points 
raised by Platt®* in his discussion of the need for better 
models We noted difficulties especially in the 
yramicidin S model, where the bulky groups had to be 
bolts and rubber bands to 
As a result small 


active centre of trypsin this is admit 


tedlv a speculative consideration, but the 


least consistent. 


held in place by small 
simulate hydrophobic attraction 
paces sometimes appear between the joimed atoms 
n the photographs whi h are the result of mechanical 
vakness of the model bonds and slight differences 
in bond-angles rather than hindrance in the 
actual structure. No doubt these difficulties can be 
surmounted, and the problem is strictly an economic 
problem so far as the model suppliers are concerned 
In spite of these difficulties, the models have been a 
vreat aid in visualizing the conformations which | 
etamvem and 


We 


steric 


for gramicidin SS, 
I think that the conformations show 
hydrophobic attractions 


have pre mt nted 
wtinomvein D 
clearly the compact 
which can be present in molecules with fairly complex 
side-chains. and therefore suggest that these conforma 
probably be favoured by the aqueous, 
systems Whether 
rus the closest hydrophobic attraction of non polar 
(which seem to be 
hvdro 


is amide bonds (allow 


trans amide bonds 
at present favoured but offer less compact 
phobic attraciiols) are trally present m the aqueous 
probably a consideration. The 
comme»nts by Pauling the probabl« 
instability of the cis amide linkage which is associated 
with the presumed orbital overlap of a-hydrogen 
based on a van der Waals’s radius for 
hvdrogen of 1-2-1-4 A This should 
perhaps be re-examined on the basis of the somewhat 
of hvdrogen which some 


“roups) ar 


Thajor 
CONCETIIN 


is 


atoms were 


argument 


smaller ‘interference radius’ 
vorkers regard as a more accurate Theasure ot possible 
hindrance**@-¢. The models also clearly show 
that, in a eyelic hexapeptide with evs amide linkages, 
the earbon hydrogen bond at the tetrahedral x-carbon 
angle with 


steric 


stom projects upward at about a 20 
respect to the main plane of the hexapeptide ring 
Consequently a C-—H distance of 1:07 . is equivalent 
to an ‘in-plane’ projection of about 1-00 \.. so that 
anv crowding of neighbouring «-hydrogen atoms 18 
further relieved. In the light of these considerations 
configuration of the amide bond may be 
with a desirable close-fitting structure 
instead of a sterically unstable conformation. Its 
certainly with maximum 
interactions be highly 


the cis 
consistent 

presence 1s consistent 
hydrophobic 
effective in the aqueous system. 


which may 
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Note added in proof Since this manuscript 
submitted for publeation, papers, by Klotz 
Franzen”? on the stability of interpeptide hydrogen 
bonds in aqueous systems, and by Tanford et al.** on 
hydrophobic bonds and the structural stability of 
native proteins, have appeared which are pertment to 
the validity of the conformations proposed 

With regard to Figs. 34 and 323, the possibility 
that the L-leu-p-phe amide junction involve 
trans amide bond with the NH pointing toward 
the hexagonal is suggested Similar 
siderations could apply to Fig. 7 and minor changes 
in the arrangement of the p-leu unit in Figs 4A and 
1B might improve the hydrophobic picture. 
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THE TECHNOLOGICAL UNIVERSITY 


By Da S. C. CURRAN, F.R.S 
Roya! College of Science and Technology, Glasgow, C.| 


School Education 


( UR. schools, particularly the Scottish schools, 
) are in a critically dangerous state so far as the 
trained’ students to the universities 
This i affecting the number of 
and engineering. which are he 
biased 

| 


racdica 


tlow of properly 
s concerned 

entrants to scrence 
fields of 


te hnology 


principal study im a university 
action of a 


secondary 


towards Karly 


kind is 


are to be 


required if pupils im our senior 
yiven a fair opportunity to entel 
the most expanding part of the national education 
Most «hools seem to be desperately short 

adequately mathematics and 
The two 


com 
of staff 
physics, 


trained im 
a lesser extent chemistry 
fundamental physics and 
must be given the status of full subjects and staffed 


and to 


SCUOTICOS of 


accordingly as otherwise physicists are penalized 
The length of training, four vears in an honours 
followed bv a of studv at a traming 


trata h 


year 
attractive than the shorte! 
passage to hing im Enwland The deacdlor k 
be broken. as otherwise Scottish pupils will sufter 


college, is less 


severely by missing the opportunities available to 
them in science and technology Salarv differentials 
of an attractive nature might be one answer, and this 
might be effected by the spre ial staffing of advanced 
evel schools set up at chosen centres These schools 
could take pupils from approximately the Ordinary 
Level to the Advanced Level and the Scottish and 
English patterns thus brought nearer to equivalence 
n spite of the spec ial difficulties encountered im 
Scotland These from the 
fact that the population is more widely dispersed 
«> that 
It is impracticable and very 
good sixth forms in the majority of Scottish schools 

The higher-level education in technology depends 
m school performance im mathematics, physics and 
chemistry, and the drive towards specialization im 
these subjects in the English schools has been exam 
scientists who ised some redue 
tion in fields. In 
Scotland there is no specialization in this sense, and 
whereas the advice offered to English schools was 
to cut the study in science or classics or any other 
single specialized tield to half the total, the Scottish 
schools simply do not, indeed can not, offer that 


ster to a large extent 


the sixth form is a sham in most instances 


EXPENSIVE to set up 


ned recently by 


extreme specialization in all 


* Substance of a lecture delivered before the Roval Society 


Edinburgh on March € 


would 


much If they cid the 


bene ome still more desperate 


staffing position 
Some outlet for the natural appetite of 
be oftered 
at one of the peaks of their mental activit, 


pupils oft 


16-18 years of age must They are then 
they are 
intensely imterested mn fashioning their future caree) 
and the 
people in the upper reaches of our schools 
to depress and thwart them. Many are 

and more will be lost unless we find a plan and are 


There is no 


lack of adequate facilities tor tlhe 
bound 


bemg lost 


prepared to carry it out immeciately 
the 
subjects 


dleery wish of the young wople to 


their 


reason to 
with a vocation 
is the sure kev to learnmg and im turn to 
understanding If the right taught 
well it is all to the good if the vocational aspect is 
of the 


and science 
fields im 


choose 
Interest 
subjects are 
obviously attractive. This is one 
of strength of 


great pomts 
mathematics Phe, 


are for entry to so many 


trained men and women are required 


A Modern University 


Phere an obvious need for a torm of 
university that is not, so far, part in its own right 

British This nmught he 
the university though this | 
something of a misnomer. If one takes a the 
acceptable form of definition of a university trainings 


seers to be 


university 
technological 


of our 


svstem 


termed 
roughly 


it is clear that an education in science and engimeermya 
of the right kind satisfies the conditions extremely 
\ proper understanding of these subjects 1s 
one and the same 
rounding-off 


well. 
both cultural and vocational at 
time. The technologist requires too a 
of his education and this can be very appropriately 
provided by study of the social sciences or juumiane 
studies in which a keen interest is for him a natural 
This 
is recognized in universities of this tvpe, for exar ple. 
the Massachusetts Technology, where 
those responsible for the courses im the social studies 
In the hands of such real 


extension of his more professional studies 


Institute of 


are of the highest calibre. 
experts in their fields the courses are of great value 
In such a university, too, the reverse is readily possible 
although not so frequentsy practised \ study of 
the social sciences with a good grounding in serence 
or engineering offers an excellent kind of degree 
course 

Such an imstitution 


freedom from 


great strength in its 
difficulties facing the 


has 


some of the 


= 
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Phe 
difficult, 


really conmprehensive ooilti-faculty universit tes 


f those is a task of great 


administration 0 


but there could be some iniformuty of purpose tn the 
ore form of untversitv. This could enable 
oO organize more easil nter-departmental pro 
a hott ndergraduate and postyracdiuate 


Research 


\t present ther s great danyer that muiverait 
ay lose their traditional role of leadership in tiunda 
ental research and this 1 vht well bye taken ove 
by large research groups under governmental contro! 
\ miversitV Operatimg im menee. engineering anil 
the social scienees has a form lending itself to the 
proper handling of real research programmes, ane 
» research leadership of a more valuabl 
could be retamed 

Such a universit wives its graduates a real appre 

clation of the wholeness of our Western eivilization 


L hie depart me nts would have a real sense of thei 
established Fhe subjects would not be treated as 
seyinents of our intellectual heritage operating in 
molation situation not uncommon 
imiversities 


at all satisfact 


Phe position im Britaim is not ory 
In the United States and on the Contiment of Eur vy ree 
the situation has faced squarely cluring the 
past century Large institutions devoting ther 
selves to sernce and technology and associated 


fields such as the humane sciences have long granted 


ther own clegrees and stood alongside other types of 


imiversit\ Thus we have. for example the Mas 
sachusetts Institute of Technology. and institutes of 
comparable standiny at Zurich and Aachen The 
industrial strength of the nations depends more 
and more on ich institutions and they are an 
absolutely vital part of the higher educational 
systen We ignored the vital role of serence and 


research so that France and later Germany 


About a 


ifessional 


sc 


far excelled us century ago we finally 


deerded= to and leave amateurism 


turn pore 


By Pror. J. 


[ the meeting of the New York Academy of 
A Sciences on March 15. 1961. B. Nagy. W. G 
Meinschein and DPD... Hennessy reported their findings 
oft mass spectrographic analy sis of carbonaceous 
material from the Orgeuil meteorite of 1864 (Nature. 
189. 967: 1961 They concluded from this that the 
distribution of hydrocarbons in the high temperature 
distillate similar to that found for 
products such as butter or organic materials in sedi 
justify the admittedly 
“that biogenic processes occur and that 


Was 80 anima! 


ments as to conclusion. 
preliminary, 
living forms exist 
the earth 

It was this conclusion that, quite naturally. 


in regions of the universe bevond 


gave 
There is a danger that this 


rise to much publicity 


SIGNIFICANCE OF CARBONACEOUS METEORITES iN 
THEORIES ON THE ORIGIN OF LIFE 
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admitted the 
have 


must act 


emee, amd out tes 


Bat applied serenee and engineering 


n adequately 
full 


will 


recognized and we 


never bee 


recognition ane acceptabl 
that the 


be organized on an act 


mow, to the 


Phius tramimyg of scien 


status 


1 and technologists can 


Insts 


quate scale to satisfy the vital needs of Britain for 


vraduates and tor thoroughly good research 


screntists and engineers required 


The number of 


is such that the balance of the orthodox form of 
iniversityv. structure would be upset Some five 
or so applied Scientists are re yuired for each pure 


itself is usually 


sCrentist but the taeulty of scrence 

larve as faculties stand Clearly it would be wise 
to recognize that the real demand cannot be met b 

existing universities, and that im meeting it well 
it is Wise To set up universities of a pattern suitable 
meet the need in the most appropriate way 

The new imstitution will more readily provide the 


lucation that is truly of the 


the 


men with the type ot e 


best university type even if Institution i mot 


of the orthodox pattern of universities with eompre 


hensive subject) coverage It has as its) primary 


Objective the provision of a true untversitv education 


ber of tields without the weakness« 


moa mut 
Dilace attempting to 


that to 


inherent in one and the san 


provide it mi all fields Conditions are such 


try to «co so in all fields, especially by imeluding 


technolog, “as ore ot the many, Is to court 


disaster 
We live im 
technologists re jured should only be limited im the 


a technolozical ave, and the number of 
future by the number of those with the adequats 
capacity for th subjects and the taste for then 


an education of an integrated type the men 


(riven 

graduating from such a university will searcely be 
aware of the so-called division between the two 
cultures They will have learned to absorb both 


and should continue to do so throughout their lives 


These are the views which hold sway at the Koval 
College of Science and Technology, Glasgow, and we 
have apphed them already in our courses and w 
will apply them increasingly in the future 


D. BERNAL, F.R.S. 


Birkbeck College, University of London 


cause the observations 


eircles 


will. im serious screntifie 


authors to be overlooked. which would 


hates er the 


of the three 


for interpretation 


be a vreat mistake, 


they are of cardinal importance to 


put on them 
science 

It would be premature to discuss here the detail of 
these observations in advance of the publication of 
the full report; but enough has appeared to unde: 
is important that 
which 


stand their general tenor, and it 
they should be known. for a 
will be discussed more fully 


widely reason 
later, otherwise careless 
study of other meteoritic material may well destroy 
irreplaceable evidence 

The of carbonaceous material in meteorites 


is not The first detailed analvsis to be published 


new 


Mey 
4 
ide 
| 
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Mueller in 1952 on the Cold Bokkevelt 
meteorite, which seems similar to that in the Orgeuil 
meteorite 


was that of G 


Using conventional methods of analvsis, 
he showed that a large part of the black material was 
soluble in organic solvents and the recovered material 
showed a somewhat unusual composition: hydrogen, 
8 per cont; carbon, 24 per cent; nitrogen, 4 per cent; 
oxygen, 49 per cent; sulphur, > 9 per cent; chlorine, 
6 per cent. The high oxygen content suggests a 
complex organic acid. If it was to be compared with 
any material produced by living systems, it would be 
with the humue acid of peat. Mueller drew no cosmic 
conclusions from work, and it attracted little 
attention at the time. 

rhe recent work is consistent with this picture but 
completes it in a significant way Using 
spectrographic analysis of a distillate of the meteorite, 
they found the largest portion of the 250°—-400° C 
fraction to consist of paraffinoid hydrocarbons of 
carbon numbers ranging from 15 to 24 with peaks at 
18 and 23 carbon atoms, as well as some cycloparaffins. 
This distribution is similar but by no means identical 
with that found by the authors for butter and recent 
sediments using the same apparatus. 

There can that the Orgeuil 
material is from a genuine meteorite, and that it has 
examined in an uncontaminated state. The 
mass spectroscopic evidence should also be accepted 
in view of the experience of Dr. Meinschein in pre- 
cisely this type of work in the petroleum field. 

The major question that arises, therefore, is as to 
the interpretation of the results. Though the mass 
spectroscopic a composition of 
meteoritic hydrocarbons within the range of those 
given by material of organic origin on the Earth, 
from this it only follows that the meteorite material 
may be of organismal origin and not that it must be 
so. The actual hydrocarbon fragments are admit 
tedly artefacts produced from some more complex 
source by the rather drastic distillation and electron 
bombardment However, as there is little 
that they are synthesized by these 
the original material contain 
paraffinoid elements similar to those produced in 


his 


Tass 


be no serious doubt 


been 


evidence indicates 


processes 
possibility 
Processes, must 
living matter 

Here the onus of proof is on synthetic chemists who 
must show that these have been, or could be, produced 
by purely inorganic condensations from smaller 
( arbon containing molecules \ possible Tree hanism 
for this is suggested below but requires experimental 
test 

The vital question could be settled once and for all 
if specific molecules such as porphyrins or nucleotides 
were found. A counter indication at the moment is 
the extremely low phosphorus content of the meteor 
ite 

Pending a settlement of this question by analytical 
or synthetic methods, it worth 
order to direct further experimentation, to speculate 
on alternate hypotheses for the formation of carbon 
aceous material in These alternatives 
are either that they are produced by some form of 
life or that they are produced by wholly inorganic 


may be while, in 


meteorites 


processes 

If the material is derived from life, this must have 
occurred on the planetary parent body from which 
by general consensus we believe meteorites to have 
been derived by fragmentation 

The time of flight of the Orgeuil stone has not. so 
far as I know, yet been measured; but it is unlikely 
to be more than 200 million years on analogy with 
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other meteorites. This would mean that in recorded 
geological time there must have existed a planet 
on which life processes had evolved sufficiently to 
produce long-chain hydrocarbons. ; 

Meteoritic parent bodies, however, as most recent! 
demonstrated by E. Anders', appear to be located in 
the asteroid belt between Mars and Jupiter, a region 
where mean surface temperatures are approximately 

50°C. This would not appear to permit liquid 
water and hence any chemical evolution. Further, 
even if hot enough they would not be large enough 
to hold water vapour gravitationally and, therefore. 
would be dry bodies like the Moon. 

The only likely place for the genesis of such hydro- 
carbons would be a planet the size of the Earth at 
about the same distance from the Sun. Why not 
the Earth itself, if we are not allowed any longer 
to postulate Pythagoras’ anti-Earth ? The Orgeuil 
meteorite would then be a piece of primitive Earth 
shot off some hundreds of millions of years ago and 
again united to its parent body. Even more fanciful 
would be the idea that the stone derives from an 
earth-like planet of another solar system. 

If the first alternative appears difficult to accept, 
the second only avoids some of these difficulties to 
encounter others. In this hypothesis, following 
Mason?, the nuclei of condensation would be the little 
platelets of hydrous iron magnesium silicate formed 
directly from the solar gases. Originally, in the cool 
and opaque dust cloud surrounding the Sun, these 
would accumulate ice, methane, ammonia and 
hydrogen sulphide in solid form from the more 
volatile solar gas components. As the cloud cleared 
by particle agglomeration, these would evaporate 
leaving. however, a thin skin of polymerized carbon- 
aceous material produced by the action of cosmic ray 
and solar particles. In favour of this we have the 
evidence from Duchesne’* that carbonaceous meteor- 
ites contain free radicals. There is also the observa- 
tion of G. Mueller‘ that the very similar Cold Bokke- 
velt meteorite resisted boiling hydrofluoric acid for 
140 hr., indicating the complete carbonaceous covering 
of each small silicate particle. 

The crucial question is now whether it is possible 
to imitate the carbonaceous material of the meteorites 
by the action of radiation-work here for atomic 
piles and high-energy machines. If this question can 
be answered in the affirmative. the 
meteorites become the accumulation of 
elements and free energy for the first synthesis of life 
on this Earth® rather than the end products of chemical 
evolution on other celestial body, which in 
any event would simply remove the problem of the 
origin of life by another great and 


carbonaceous 


pre mary 


some 
move in time 
space. 

We can speculate about these problems now, but 
what is clearly needed is more careful experiment and 
critical evaluation. Thanks to the pioneer work of 
Nagy, Meinschein and Hennessy, there is every 
reason for believing that this will take place in many 
laboratories throughout the world, but if this happens 
without planning and co-operation the results may 
be scientifically disastrous. 

There are probably not than 50 
carbonaceous meteorite material in the world to-day ; 


more kgm. of 
it could easily be used up in a year if each investigator 
looking for one thing at a time —be it helium-3, por 
phyrin or radicals—uses up a piece of meteorite in a 
wav to make it unavailable to other workers. What is 
needed is a carefully worked out flow-sheet needing 


| 
+> 
| 


April 8, 1961 


the mimimnum of material, so arranged that only the 
best equipped and experienced workers do the 
operation of analysis in which they are expert. This 
would require an overall organization that fortunately 
is to hand in the Commission on Space Research and 
in its constituent organizations in other countries. 
The study of meteorites is one involving nearly all 
the disciplines in science and, like the International 


Bacteriology at St. Bartholomew's : 
Prof. L. P. Garrod 


For more than thirty-five years bacteriology at 
St. Bartholomew's Hospital has been associated with 
the name of L. P. Garrod, who is due to retire in 
this academic year. During all these vears, Prof. 
Garrod has contributed much in the field of medical 
bacteriology. Anyone who knows the cramped con 
ditions in which he has worked will be astonished at 
what he has achieved. Prof. Garrod belongs to a 
generation in which it was still possible to be a first- 
class pathologist and 
first-class clinician, and any 
tures on ‘worms’ will agree that he is also no mean 
helminthologist. He has contributed many important 
articles or chapters in almost every branch of medical 
for example, actinomycosis, staphyl- 


bacteriologist, as well as a 


who remember his lee 


bacteriology 
ococeal infections and endocarditis, to mention only a 
But Garrod has also kept abreast or even ahead 
of new developments. In recent years he 
led the way in the critical appraisal of new anti- 
biotics and sometimes in exposing exaggerated claims 
He has been especially inter- 
laboratory tests for the 
antibiotics, and he has 
tests should be 


few 
has often 


that have been made. 
ested in the validity of 
bacteria to 
how 


sensitivity of 
always tried to 
employed so as to give information which may be of 
real clinical value. He has also been interested in 
the mode of action of antibiotics, in the differences 
in baeteriostatic and bactericidal activity, and in 
the development of antibiotic-resistant strains. He 
has exerted a profound influence on the development 
of bacteriology during what may prove to be the 
first phase of the era of chemotherapy. which is now 


show these 


from a medical to a more 


It is to he hoped 


showing signs of 


biochemical and biological phase 


passing 


that Prof. Garrod will continue after his retirement 

to work in the field in which he has contributed so 
much 

Dr. R. A. Shooter 

Dre. R. A. Suootrer. whose appointment to sueceed 


Prot. L. P. Garrod as professor of bacteriology starts 
in October 1961, has already made his mark in the 
field of hospital bacteriology In much of his work 
he has been closely with Prof. Garrod, 
but im recent vears he has developed a special interest 


associated 


in problems of cross-infection and hospital hygiene 
and epidemiology This work has been especially 
important at a time when surgical wards and theatres 
and medical wards, too, have been invaded by anti- 
biotic-resistant staphylococci and other organisms, 


and when the first flush of suecess in the antibiotic 


era has given place to a more sober realization of 


what antibiotics can and cannot be expected to do. 
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Dr. Shooter has paid great attention to problems of 
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Geophysical Year, could be another excellent tria ] 
ground for co operation in scrence, 
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staphyvlococei, of masks, of air and dust and of 
ventilation in the spread of staphylococcal infection. 
In the past few months Prof. Garrod and Dr. Shooter 
have combined with Dr. Blowers and Prof. Williams 
to produce an excellent book on hospital infection. 
This has met a very real need and is a fitting con- 
clusion to years of fruitful co-operation in this special 


branch of bacteriology 


Technical Operations at the International Atomic 
Energy Agency : Dr. P. L. Balligand 
Dr. Pierre Lovuts BALLIGAND has been appointed 

Dr. Hubert de Laboulaye as deputy 

director general in charge of the Department of 

Technical Operations of the International Atomic 

Energy Agency. Dr. Balligand, who is a graduate of 

the Ecole Polytechnique, is at present head of the 

Division of Large Research Reactors of the French 

Commissariat a IEnergie Atomique, which was 

established to run the operation of the test reactor 

EL 2 and the start-up and development of the high- 

flux reactor EL 3. The service will also include the 

operation of the test reactor Pegase at the new 

French reactor centre at Cadarache. Dr. Balligand 

was concerned with the organization of a test reactor 

research group, the function of which was normalizing 
in-pile experiments and arranging dosimotry and 
flux measurements This group has col 
laborated closely with sumilar efforts in other European 
countries ; an experimental programme its now being 
organized in Belgium at Mol, and othors are being 
developed in Italy, Switzerland and Yugoslavia. 

Reactor safety regulations have been a main concern 

of Dr. Balligand and the development and application 

of the first’ provisional safety measures for experim- 
ental reactors at Saclay his responsibility. 

However, regulations are now the respons- 

ibility of a Reactor Safety Committee, of which De 

Balligand was a member. Dr. Balligand will com- 

mence his new duties towards the end of March. 

when Dr. de Laboulaye returns to a senior position 
with the French Commissariat & PEnergie Atomique 


to succeed 


studies. 


were 


these 


Industrial Engineering at Toronto: 
Prof. Arthur Porter 

Dr. ArtTHUR PorTER, dean of the College of Engin 
eering in the University of Saskatchewan, has been 
appointed the first professor of industrial engineering 
Prot 
control 


Porter is an 
which, 
large-scale 


University of Toronto 
authority on the 
among other things. 
automation of industry. He worked in Toronto dur 
ing 1949-55 as head of the division of 
Ferranti Electrical, Ltd., the company which installed 
the University of Toronto’s first large electronic 
computer in 1952. Before becoming dean at Saskat- 


in the 
electrical Svatems 
make possible 


research 
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versity of 

with the new 

which superseded the 


eourse two 


Pechnology 
He os the firs i ) of the 
staff to be 


foronto 


eourst 


im owndustrial 


ard avo 


has 


now, the ndustrial engimeermg course 
been administered and staffed entirely by professors 
attached to the Mechanical Engin Mathematic> 
and Depart: nts mey co 
ireas of and screnee, but 


natics Its 


ring 
oth 
fundar eerie 
stud 
ory, 
an 


varuzatronal struct 


order 


graduate tions research, electronic data 


numerical analysis and 


bal 


processin 


probabilits also are intl 
Wore 
ont rol and industrial psvcholog 


Agricultural Economics at Nottingham 
D. K. Britton 


PRITTON, pore 
Market and Economic Research Depart 
Ferguson (U.K Ltd., been elected 
chair of agricultural economics at the University 
wn Sime J Mr. Britton will be 
Avricultural 
st Mr. Britton 


London School of Economies and 


has 


Nottingham as f 
ot 


and & provuneral agricul iral 


rraduated at the 


of the 


shortly efterwards was statistician the 
Ministry of Agriculture and Fisheries 1947 
mtil 1952 he was a ne riber of the research staff of the 
Institute, | 


From 


Agnecultural Economics Research nive! 
Oxtord 
with the [ 
Organization in Geneva. In 
in Kastern and Western Europe In 


Kingdom o tak 


whieh he 


Nat 


wceepted an 
Food i rul 
travelled 


atte! 
riite al 


sity ot 

this work bie 
videly 
returned to the United TD huis 


present position 


Security Measures and Freedom of the Individual 

recent spy trial 
announcement in the House of 
the First Lord of the 


comunuttee of to 


AN repercissron ot the 


in London was the 
Mare 23 


would set ip a 


Commons on that 
Adnuralts 
ascertain 
Admiralty Underwater Weapons Establishment anil 


what security. weaknesses existed at the 
*spomsibilit \ les for suc h breaches 
of security The Prime Minister, 
replying, showed himself fully aware of the difficulty 
of holding the balance ane 
the freedom of the individual from perpetual sur 
He quoted the Lord Chiet 


ultimate securty must depend 


to determine where rr 
as have occurred 
between mational security 
in free society 
that 


veillance 
words 
always on the 
of trust; 


Justice's 


honesty of those who are 


and if a 


nit im a 


position person and 


for vain becomes dishonest mo security measur 


are adequate. Existing security procedures which 
the ¢ 
comprehensively by the Committee of Privy Coun 
Parliament these 
procedures as appropriate and their 


They are kept eontinually under review by 


apply to iovernment Services were rey iewead 
PI 


eillors and accepted 
adequate for 
PUPpPOses 
the appropriate authorities, and to adopt a different 
yreater range of 

Never 


the 


procedure would involve a much 


inquiry about the activities of individuals 
theless, Mr Mur millan 


again. and to 
laid down 


undertook to look at 
consider whether the 


should be tightened in 


ruatter 
cedures 


any way 


April 8. 1961 


The International Union of Geological Sciences 

Ar the 
vress meeting held im Copenhagen on 
it 


International Geological Cor 
August 25 


twenty-first 


was decided to form an internat 
The International Union of 
Sciences was founded by thirty countries at 

stitutive Assembly held at [ House 

on March © 10. 1061 The statutes prepared by 
Oryvanizing Cominittee in dave 
and the following 


ted ent. J. M 
silents, | mski 


oft (reolovica 


nesco 
Stockholm tun 
Executi 


Harriso: 


S.S.K 


vere ratified 
vi ele 
] 
Hawkes United Kingdom 
Lombard (France), B. ¢ 
rh. Sorgentret 


Norway Phe 


internatronal co oper 


Dons 


object of the on is tO promote 


ith pres and of veolo, 


Applic itron hia been macte to 


of Serents 


other SC 


rational ¢ 


London 


Un is ts tt 


wmimittance to the 


September 


Export Problems and the Technical Chemist 

\ BOOK! 

nical Manutact 

entitled European Trade Ass 
Certification and Segregat 

report of meetings mn London and Manchest: 


It includes addresses by W i M 


ET issued by Association of Brit 
London, W.C.2 


Chea irers dl 
Orig 


Stocks, cor 


in 
Mdwards on 
European Free Trade Association and the Common 
Market, by Harrold on thre d tor rule 

and by H. W. Vallender on the operation of the valu 
and the and alse 
Wallace's paper on the operation of the proce 

other 


recent developments concerlung ty 


rile associated materials ; 
N. E 
rules for organic 
industry. 


and 


sectors of 


White on 


origin of 


chemicals, and tor 
the chemical and those of L. J 


the 


and on 


certification control ot voous 


the materials b 


segregation of stoc ks of 


account mg methods There os also note on thy 


provision of information on orgm of chemicals 


purchased for use t he nuunufactiure of products 

for export to the European Free Trade Area. Intended 

privnerily to wessist those comeermedt im these export 


and particularly 
technical clitthy 


problems, these papers, that of 
N. E. Wallace, 
which the chemical manufacturer has now to contend 
There is also a short bibliography of offi ial publies 
tions, meludimg the iheation o 


hermiucals the Brusse Is Nonnene haut 


Funds for Research and Development in Industry in 
the United States 
surnvVEY. Funds for Resear h and De 
Industry, 1957 and Financing, made 
for the National Secrence Foundation bv the Depart 
of Commerce, Bureau of the Census, is the first 


illustrate the ulties with 


kev Cla 


el spine nit 


in a series of annual surveys to be conducted im the 
United States by that Bureau for the Foundation 
Survevs of Science Resources Series Pp. Xv 118 
DC (;overnmment Printing Offier 

nts) More than half the total 7,200 
was for research and development in 


Washington, 
Ho 
million dollars 
the aireraft and electrical equipment industries, and 52 
cent of such work was financed by the Federal 
Government ; 241 million dollars hasi« 
1.514 million dollars for appli d research ; 
Of the 


per 
was tor 
research 
and 5.401 million dollars for development 

rotal, 6.060 million dollars was expended by 
5.000) or Chemica! 


com 


employing more persons 


allied 


and products store, clay and glass pro 
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luects refinmg and extraction; and 
primary metals financed 90 per cent or more of then 
research and development The cost per 
research and development 


20,200 dollars im 


pe trolewum 


average 
<crentist and 
vas 34,300 dollars, varying 
food and kindred products to 42,300 dollars im air 
craft, 20,400 dollars in companies with 
f 37.400 dollars 
Wages and salaries 


from 


trom 
1.000 employees to 


and 
than 
companies with 5,000 or more 


ewer 


averaged 51 research and development 


per cent of 


costs 


ranging from 46 per cent in the elec 
per the 
Company -financed 
that federally 
1-6 per cent ot net and 
than | per cent 
allied products, 
and primary metals, to 


trical equipment madustry to 67 Cent ih 


and allie dl 
research and che velopme nt 


products 

texcluding 
financed) averaged sales, 
varied widely 
kindred products, paper and 
eum refining and extraction, 
and 


mecluding 


from less in food and 


petro 
mechanical measuring 
financed re 
was 3-3 per 


screntifie 


but 


per cent in 


nstruments ; federally 
search and development the average 
ent of net sales 


Employment of Librarians in the United Kingdom 

lHe recent annual report of the Manchester Publi: 
referred wo difticulties which 
being experienced through the rapid turnover 


Libraries Committee 
vere 
of staff and the progressive weakening of professional 
The 


disturbed in 


has been in 
the 
to which it has been necessary for public libraries to 
partly stati ; 


16 per cent of administrative. 


experience Library Association 


creasingly recent yvears by extent 


professional with qualified 
1957 only 
professional and te« hnical posts were 
inquatified staff, in 1960 it had risen to 27 per cent. 
ind at the end of 1960, out of a total of 2,738 posts. 
277 were vacant and 998 occupied by unqualified 
staftt This situation led the Library 
seek information from 484 public libraries regarding 
their turnover of staff since January 1959, and replies 
eceived from 352 showed that 47 per cent of qualitice dl 
staff leaving were lost to the service, only 56 per cent 
of the vacated posts were filled by qualified librarians 
and 10 per cent remained unfilled. There 
of 299 qualified librarians to other types of library 


posts 
\hereas in 
occupied by 


Association to 


was a loss 


and public employment 
These and 
Fitch, who 
lebate in the 
referred to the 
an increase of more than 2.000 qualified librarians in 


quoted by Mr \ 
adjournment 
House of Commons on March 1 
Roberts report that 


other figures were 


raised the subject in an 
and 


estimate in the 


the publie library service was required for an efficient 
rye He suggested that the 
attributed to the 
that the re 


vere being ig 


st was to be 


shortage 


unsatisfactory salary scales, and 
ommendations of the Roberts Committee 
nored b the lbrary 

debate. the Parliamentary S« 
Education Mi Ix 


Minister's announcement on De 
that 


authorities In 
eplying on the ‘retary 
to the Ministry of 

ferred to the 
15 that it 
bility for the ision of the public library service. 
and that preliminary had 
been completed legislation would be laid before the 
House Mr 


actively proces ding and broad measures of 


Thompson, 
miber 
the 


was the Clovernment 


ation 


intention 
should have general respons! 
Supers 
after certain work 
Thompson said that this preparatory 
vork wa 
ayreement already existed on many of the problems 
Whatever new be laid on the Minister 
of Edueation. the library service would continue to 
local authority with 


duties might 


be an essentially service, 


NATURE 
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the 
(rovernment accepted 
that standards 
numbers and 


Ministerial intervention limited to 
consistent with 
formlys standards The 
the of the Roberts Committees 
of staffing should be high 
quality, but he insisted that 


ensuring the maimtenance of 


View 
hoth in 
salary scales and con 


ditions of service must be negotiated between 
librarians and the authorities employing them and 
that the Minister had neither the power nor the duty 
staff, Mr 
Thompson thought that in so as this applies to 
staffing of libraries elsewhere it ight be to the 
advantage of the whole 


encourage mter library co operation 


to intervene As regards age of 


library system as a and 


Abstracts of Human Developmental Biology 


Medica 
monthly journal called 
mental Biology (1, No. 1 
Abstracts No. 164 Published monthty 
and Excerpta Medica 


Subseription rate tt) 


issued the first of a new 
stracts of Human De relop 
Pp. 52 
Amsterdam 


new 


January 


Foundation, 

The 
journal covers the ntal and elinical ibs cts 
dey elopment, 


London 
of normal and pathological human 
meluding 
yenesis, of reproduction 
natal life, and of pathological growth, as compared 
with normal development, differentiation and growth 
The new journal, developed and published with the 
aid of a grant from the United States Public Health 
Service, will contain approximately 2.000 abstracts a 
vear, and will include chésified subject and author 
indexes. It thereby to collaboration 
between a cialists m the field of obstetries, surgery, 


fundamental aspects of general morpho 


of transplantation in post 


will contribute 
paediatrics, social medicine, embrvology, experimental 
teratologyv, genetics and immunology, by integrating 
disciplines so far as they 
and abnormal 


information in all these 
concern the problems of 


development. reproduction and transplantation 


normal 


Florida State Museum, University of Florida 
for 1959 60 of the Florida 
University of Florida, has recently 
(Pp. 19+2 plates. Gainesville, 
University of Florida, Florida State Museum, 
This Museum, which serves the people of the 
University community in particular, 
space and also of staff 
Department of Exhibits operates im three dis 
timet New <hibits are produced 
and scheduled for the halls in the 
headquarters museum, &@ major reconditioning oper 
im the Seagle 


Director's re 
Museum 
available 


THt 
State 


port 


become 
Fla 

T1460) 
State and the 
is much hampered by lack of 
The 
areas of service 


loan exhibits are 


ation to modernize the archaic exhibits 
and its influence also works 
in the aptly named ‘out-reach exhibits Among the 
special exhibits ar You and the Atom”, which 
illustrates the basie principles of nuclear energy and 
agriculture and 


Building is in progress, 


poace-time appli ations im medicme, 
industry 


Contro! of Red Scale in Citrus Fruit 


Rep scale is the most important imsect 


Standard control methods 


st ot 
Australia. 
involving oil sprays or furnivation with hvadro« yaric 
acid are by no means satisfactory Mr. B. H. Martin 
and Dr. R. F. Black, of the Griffith Irrigation Research 
Station, have studied the ibilities of heat treat 
as a control An « feature of 
any such treatment is that it will kill the 
the tree or the fruit The 


e1trus fruit 


Poss 
ssemtial 
cale without 


ment measure 


damaging ‘ ypermments 


ag 
ae = 
: 
23) 
ag 
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have been deseribed im a recent of Rural Ie 
(23, S« pt 1960). The technique used in the 
experiments consisted of he ating #8 ale-infested fruit 
different different 
The effect of heat on fruit was ther 


searcl 
in ovens at temperatures and for 
poriods of 
fore examuned but mot the J ble damage to It 
that all the scales could be killed by a 
of maintained for 1 hr. This 
ulted im severe 
Equally effective ‘kills’ were 
temperature of 50° C. kept up for 2} hr. 
the fruit was not 

humidity the 50° ¢ did not 
the kill and it is 
apparent that high temperature rather than dehydra 
cause of death Further exper 


treating the tree 


vas found 
Lem perature 
treatment, 
the fruit. 


however, re damage to 
obtained at a 

During this 
damaged Increasing 


treatment 


treatiroemt 
du ny 
alter time necessary to the scale, 
tion Wit the direct 


ments have imvolved themiselve 
to enclose the 


the heat supply 


lhe technique used was trees in plastic 


andl itilize 
dithieulty 


Lomperatures ab a sa 


sheet sola mnerTyy 


has been experienced in maimtaiming 


level 


Congelifraction of Clays 


Tue clay fraction of soils is customarily regarded 
as a product chiefly of chemical rather than mechan 


Whule 


edly necessary to produce clay nm 


chemical alteration is undoubt 
nerals in the tirst 
place from the components of ervetallime rocks, it 


cal pre 


now that at least one form of mechanical 


seems 
weathering, namely, congelifraction, can be effect 
in reducing particle size well down into the clay grack 
in uneonsolidated sediments. McDowall 

V.Z..J. Geol. and Geophus., 3, 337; 1960) has investi 
gated the effects of alternate freezing and thawing on 
vermiculite, 
and 


were 


we 


water-saturated samples of kaolinite, 
hallovsite, and weathered clays containing illite 
The particle size distmbution 
determined at intervals by the Andreason 
method, and it was found that appre ciable reduetion 


SOM) cyeles The 


halloysite 
pipette 


during 
on particles at 


ot particle ive occurred 


to operate least os 
| 


and is most rapid in those minerals 
where the bonding between the basal planes of con 
In cold 


climates the process might therefore be an important 


mall as Ip, 
ponent sheets of the clay mineral is weakest 


one in the formation of plastic clays, perhaps particu 
larly of fireclays 


Navigation down the Centuries 


A SHORT review of navigational methods from the 
earliest times to the present, with special emphasis 
on the newest techniques with Earth satellites, 1s 
made in @ 24-page publication of the Coast and Geo 
detic United States Department of 
Commerce, Use of Artificial Satellites foi 
Paul D 


Survey of the 
entitled 
Navigation and Oceanographic Surveys, by 
Bulletin No. 12. Pp. i+ 24 
Government Printing Office, 
The first half of the publication is 
a historical review, beginning with Hipparchus and 
Ptolemy, touching on Galileo, the French expeditions 
of the seventeenth and eighteenth centuries, and the 
development of the marine before 
coming to radar systems, Loran and inertia naviga 
The second half of the paper is devoted to 
Earth satellites Here the main interest is in the 
transit system of satellites, already in action on an 
experimental from which position can be 
obtained by interpretation of the Doppler shifts of 
the radio-waves received from the satellites 


(Technical 
Dc 


25 cents 


The 
Washington, 
1960 


‘ hronometer, 


basis, 
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Use of Superconductors for producing Strong 
Magnetic Fields 


Tue production of strong magnetic fields by the 
ise of superconductivity phenomena would appear 
considerably advanced by the development of 
a new superconducting compound of niobium and 
tm, Nb,Sn, by the Bell Telephone Laboratories. The 
distinctive property of this material is its ability to 
retain superconducting properties even when exposed 
to fields of about 90.000 and possibly 
even higher, while carrying currents of approximately 
100,000 amp. em.-* (see Kunzler ef al., Phys. Rev 
Letters for February 1, 1961). The material is 
very brittle, but by packing a narrow niobium tube 
with appropriate quantities of powdered niobium and 
tin, sealing the ends of the with 
plugs, reducing the tube by swaging and drawing it, a 
wire of 0-015 in. diameter which can be wound into 
a solenoid coil is formed. On heating the wire to 
1.000° C.. the inner materials react to form 


be 


oersteds, 


new 


tube niobium 


about 
Nb,Sn, and the necessary superconducting properties 
are developed mechanical difficulties 
associated with the substance at high fields, a lat ure 
t been wound, but 


Owing to 


solenoid of the material has not y 
it is anticipated that these difficulties will be over 


come within the next twelve months 


The Iron and Steel Institute, the Institute of Metals 
and the Institution of Metallurgists 


Tut 
Institute of 


Councils of the Iron and Steel Institute, the 
Metals and the Metal 
recently examined the problems of 
these three 
have concluded that 
societies would not be 
The three 


Institution of 
lurgists have 


closer co Operation bet ween socreties 
After careful consideration they 
the 
practicable within the foreseeable future 
therefore, decided to set pa 


Committee of the 


armalvamation of three 
Couneils, 


Joint Consultative three societies 
which will meet regularly and advise their Councils on 


all activities and questions of common interest 


Lederle Medical Student Research Fellowships 

THE 
(Cvanamid Co. announces that it is making available 
United 
fellow 
veat 


Lederle Laboratories Division of the American 


fellowships to medical schools throughout the 
States and Canada for the year 1961. These 
ships, In amounts not exceeding 600 dollars a 
for any individual, are intended to 
part the financial burden of students who desire to 
their vacations to in the 
preclinical departments. Students who apply for 
Lederle Medical Student Research Fellow ships tritist 
the the under 
whose supervision their research is to be conducted. 
Further information can be obtained from the 
Lederle Laboratories, American Cyanamid Co., Pearl 
River, New York 


one relieve in 


devote summer research 


have consent of faculty member 


Carlsberg—Wellcome Travelling Research Fellow- 
ships, 1961-62 


AppLICATIONS are invited for the Carlsberg 
Wellcome travelling research fellowships, 1961-62, 
the object of which is to encourage co-operation, on 
an exchange basis, between Danish and British 
research workers in any branch of the natural 
sciences which has a bearing on human and anima! 
medicine. One fellowship annually is awarded to 
a candidate from the United Kingdom for a year's 


work in Denmark and one annually to a Danish 


ee 
gr 
oO, 


April 8, 19601 


candidate for a vear’s work in the United Kingdom 
The stipend may range from £900 to £1,300 per annum 
or the equivalent sums in Danish kroner), travelling 
and incidental 
addition. The 
September 1961 Further information can be 
obtained the Assistant Scientific 
the Welleome Trust, 52 Queen Anne Street, 


30 


expenses 


the 


provided in 


tenure of awards will start 


from Secretary of 
London, 
Apph must be submitted before April 


Medical Research Fund for Australia and New 


Zealand 
A FUND 


Associat on 


Life Offies 
and 
For the pre 
Fund to stimulate 
field of cardiovascular 
(rants from the will be 
grants in aid, which will be 


has been established by the 


for Australasia to promote @ssist 


cientific and medical research 
intended to use the 


and support 


sent it 1 
resources of the 
research im thee 
function and disease 
made as follows given 

and 

will 


lities 
and 
£1,000 to research fellowships 
which will be open to graduates or those 
with equivalent scientific training, and will fall into 
two categories: (a) fellowships taken up in Australia 
and New Zealand for a period of one year (£2,200 
£2,500 p.a.) ; 


to non-profit: uistitutions with basie fae 


medical research, 


£3 000 


jualitied personnel for 
range from 


medical 


(6) travelling fellowships, for a period 
of two vears abroad, followed by a third year in an 
approved institution in Australia or New Zealand 
£2,500- £3,000 p.a.). Further mformation and appli 
cation forms can be obtained from Dr. H. M. Whyte, 
Life Insurance Medical Research Fund of Australia 
ind New Zealand, 87 Pitt Street, Svdney. Applications 
for all awards must be received by July 1 


André Mayer Food and Agriculture Fellowships 

THe Food and Agriculture 
United Nations has announced that it will offer ten 
André Maver fellowships in 1961. These 
will be made under the followung two groups 
with 


Organization of the 


r twelve 
swards 
esearch. for unusually promising 
behimad them 


out ot 


persons 
offer a 
independent 
work ; training, for younger and 
promising individuals have demonstrated an 
nclination and an aptitude for, research 
work. Due consideration will be given to geographical 
distribution, to ensure that a proportion of the awards 


research experience who would 


guarantee for the carrying 
research re search 
who 


towards, 


is given to candidates trom countries where research 
facilities are not highly developed and the need for 
trained research workers is great. The subjects 
presented must be in relation to the Organization’s 
activities, Which comprise : land and water develop- 
ment, plant production and protection, animal pro- 
duction and health, rural institutions and services, 
fisheries, forestry and forest products, nutrition (non- 
medical), atome energy in food and agriculture, 
agricultural economies (commodities, statistics, econ 
omic analysis). Further information can be obtained 
from the National Committee for the United Kingdom 
of the Food and Agriculture Organization, Ministry 
of Agriculture, Fisheries and Food, Whitehall Place 
East Block), London, S.W.1. The closing date for 
application is April 30 


University News : Birmingham 


Tue following appointments have been announced : 
Dr. M. Z. Atassi, to be Research Fellow in the Depart- 


NATURE 


ment of Chemistry ; 
Research Fellow in 
Metallurgy. to be 


Dr. B. Cockayne, at pr 
the Department of Physical 
lecturer in the Department of 
Physical Metallurgy; M. J. Hamlin, to be lecturer 
in the Department of Civil Engineering; Dr. D. A. 
Smith, to be lecturer in the Department of Micro 
Phe title of reader in neuropharmacology 
Dr. P. B. Bradley, 
lecturer in electrophysiology in the Department of 
Experimental Psychiatry 


sent 


biology 


has been conferred on senior 


Edinburgh 
Dr. DuGaLp GARDNER has been appointed as 
C. Dorf has been 
appointed as a lecturer in electrical engineering, and 


senior lecturer in pathology. Dr. R 
Astarabacd as a lecturer in physiology 


Announcements 


Dr. C. J. JACKSON has been appointed chairman 
of the Water Pollution Research Board for the period 
April 1, 1961 March 31, 1966, in 
k H who completed his term of oftice on 
March 31 Dr 
poll ition problems for the Distillers Co., 


on the potable 


succession to Dr 


in charge of all water 


Lid., both 


Ja kson is 


and industrial sides 


Pror. J. has been appointed managing 
director for research at the Reactor Centrum Neder 
land, where he was previously in charge of the Physics 
Prof. Goedkoop has been at the Centrum 
foundation in 1955 For some years he 
directed the physics regearch at the Norwegian 
Netherlands Joint Establishment for Nuclear Energy 
Research (PENER) at Kjeller, Norway. He is also 
a part-time professor at the Leyden State University 


Department 


since its 


meeting of the Challenger Society and 
from the Marine Laboratories (De- 
velopment Commissioners Scheme) will be held at 
the Roval Dublin Society, Ballsbridge, Dublin, 
during May 24 25 Further information can be 
obtained from the Challenger Society, c/o Dr. A. E. J. 
Went. Fisheries Department of Lands, 
3 Cathal Brugha Street, Dublin. 


\ JOINT 


re presentat ves 


Division, 


Tue Nutrition Society (Seottish Group) is holding 
& symposium on “The Relative Values of Animal 
and Vegetable Fats in Nutrition’? at the Physiology 
Lecture Theatre, Quoen’s College, Dundee, on April 
22. Further information can be obtained from the 
honorary secretary of the Scottish Group of the 
Nutrition Society, Dr. J. Davidson, Rowett Research 
Institute, Bucksburn, Aberdeen. 


THE annual general meeting of the Oil and Fats 
Group of the Society of Chemical Industry is to be 
held at Liverpool on April 25. It will include an 
address by Dr. A. T. James. of the National Institute 
for Medical Research, on “Applications of 
Chromatography to Some Medical Problems”. Further 
information can be obtained from Dr. H. Jasperson, 
Bibby and Sons, Ltd., Research Department. 
King Edward Street, Liverpool 3. 


eo J 


Errata. Two mistakes in the list of new Fellows 
of the Royal Society of Edinburgh (Nature, March 18, 
p. 876) have been pointed out: Dr. K. B. Fraser 1s 
senior lecturer in bacteriology (not botan:;) in the 
University of Aberdeen; and the name of Dr. C. H 
Gimingham, senior lecturer in botany in the Univer- 
sitv of Aberdeen, was omitted 
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32 purports 


IRESTRY Conunission Bulletin No 


to deal with what are termed ‘upland heaths’. 
whieh are said to oecur along the eastern side oft 
Scotland and northern England, and to be distin 
vuishable from lowland heaths formed farther 
south* They are distinet from the peat covered 
ands in the western parts of the country, which 
ere the subject of an earlier Bulletin No. 22—bv 
the same author, entitled Experiments in Tree 


Planting on Peat (HM, Stationery Office, 1954) 
It reviews experimental work earmed out over a 
period of thirtv-six vears during 1921-57, and records 
all that was attempted by the Forestry Commssion, 

with an assessment of the results so far 

The last phrase gives the clue to one of the major 
which workers when 
they undertake experiments on a field scale with 
the view of improving syly icultural and management 
It is not possible to bring such experi 
than a 


obstacles research encounter 


techniques 
ments to a conclusion within less eentury, 
especially when they are conducted on such infertile 
sites as the degraded forest soils of early centuries, 
now covered with ericaceous vegetation, which go 
by the name of heaths. These soils, it is now generally 
accepted, have arisen as & result of forest destruction 
in the past, and of repeated burnings and heavy 
grazing which have killed off the woody vegetation. 
Whatever the original and structure 
of the former forest soils may have been, these have 


been lost. and the problem of the restoration of the 


composition 


oils to their original relatively fertile state is immense. 

Since these heath sites are almost entirely unpro- 
duetive from an agricultural poimt oft vrew and should 
never have deforested, it is only right and 
proper that they should, if possible, be reforested ; 
and it is that the 
Forestry Comrnission has acquired, and continues 


be« 


not to he wondered at 


to acquire, extensive areas of such ‘marginal’ land, 
and rightly so. 
The length of time which this kind of study 


requires has another important effect, namely, that 
individual the work and 
bring it to completion in his life-time. If he could, 
i more than likely that by the time he reached 
the end of his span he would have forgotten what 
the conditions were when he began his experiments 
In these no fewer than 
officers and three junior officers are credited with 
having plaved an important part, not counting the 
author The difficulty of the work 
as a whole and in its proper perspective Is increased 
relatively short 


no one can commence 


t 


experiments eight 


seemge 


himself, 


by so manv changes over such a 
time. Another embarrassment to the forest research 
worker is that, no sooner do his experiments begin 
to madieate appare nt success, than the inexperienced 
general practitioner draws his own conclusions and 
immediately applies a new method before it has been 
tested thoroughly. The older forester is more wary. 

This particular experimental project was begun 
in 1921, and the major experimental areas were at 


fforestation of plan 
plates Lond 
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first coneentrated in six forests, four in Scotland, 
and two in the north of England. Later on experim 
ental work was extended on a_ less-intensive seale 


The kinds of experiment attempted 
many, handled 
but the principal projects dealt with were 


to other forests 
adequately 
methods 


were too many to be 


of ground preparation ; various kinds of ploughing ; 
trials of species ; use of manures at tine of planting : 
and later, use of nurse trees and mixtures Of species, 
The 


Vast 


be sides a variety ot miscellaneous procedures 
all this accumulation of a 
amount of mensurational and other data. The earlier 


erudely set out, but 


result of was an 


experiments were somewhat 
later widespread use was made of approved methods 
of layout and of statistical methods of handling the 
results Mr. Zehetmayr is to be congratulated on 
having presented his information im a very readable 
form and on treating the problem with adn irable 
judgment. The Bulletin infor 


mation on method and species 


contains a mass of 
The conclusions are 
presented in an excellent summary, and it must be 
said that they do not difter essentially from thos 
reached by tree-planters in Britain long before the 
Forestry Commission was born, except m respect of 
the newer species. The early work of the Commission 
was bedevilled by an idea that spruces, because they 
are highly productive on suitable sites, should be 
yrown everywhere, even on upland heaths. Another 
herring drawn across the trail was the idea, imposed 
from above, that the deeper one ploughed the better. 
The unjustifiable opinion was held, and often still 
is. that the trees could be compelled to extend their 
the execrable material on which 

Fortunately, the 
effective to 


down into 

the heath grows. 
indicate that it is more 
surface-layer than to bring up #@ mass of inert mineral 
matter, containing a proportion of soluble 
minerals, which in time return to the depths whence 


roots 
exper ments 
prepare the 


small 


they came On sites with richer sub-soils nearer 
the surface, deep ploughing seers to be more useful 
at least for a time. There is an undoubted stimulus 


to tree growth on ploughed land due to improved 
mineralization of the organic matter, but how long 
it continues remains to be seen. It ts claimed that 
ploughing has extended the area on which planting 
is economically possible and has improved growth 
on moderately fertile areas. The possibility of future 
troubles 1s not overlooked 


It is interesting to find that the author beleves, 


and rightly, that for these ipland heaths, Scots 
pine will remmam the most nuportant tree. Corsican 
pine and Japanese larch_—more exacting trees —do 
not seem to be suitable substitutes, but the shore 


or lodgepole pine from North America is a promising 
introduction 

This publication, like 
by the Forestry Commission, can be eriticized on a 
number of points. In the first place, seme attempt 
should have been made to the 
of heath-types dealt with in Chapter 1, and to treat 
them by classes. For example, upland heaths on the 
Sandstone areas of Scotland radically 
different from those on the Jurassic of the Cleveland 


certain others produced 


classification 


are 
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Che 


the 


so-called differ 
depending on 
glacial 
difference the upland 
ind the heaths of 
and the Netherlands is clearly explame din hapte r 
While sueh diffe 
‘ compl independent 


t he 


Hills of 


markedly, 


pans 
looseness of texture of 

The 
heaths of 


underlying deposits essential 


between Britain 


continental Denmark, 


may justify the a loption ot 
they 


work 


rences 


attit Britain 


a neglect of the important 


ols 


Duchaufour on heath 
Danish, 


lone in Frances 


Scandinavian, than workers 


heath afforestatior 
Forestry 
Whether 


history ot 


the 


ignoring 


m Creat Brita betor Comnmussion 


was constituted excusable Continental 


heaths have vw longer sVsteratic att 


wh depends on what neant 


The skilled tree-planters of Britain. 
and 


experience 


nineteenth cent 
behind therm, 


suitability of 


hteenth ITLOS, 


lusions about 


and in 


amd other techn 


jties. 


time ANperence mm Orne ality 


yperiment a 


for lack of intensive ¢ 


and the use of statistical methods to 
ipport the verv obvious results which the mtelligent 
in his 


possibly 


not mn 
but 


and records memory, if 
This ts 


confronted 


observer 


book rank heresy, 
hen vith the meagre conclusions 


is 


thirtv-six vears of imtensive 
a multitude of 


permitted 


from riments 
and calcu 
wonder of the 


under 


lations, to 


capacity of the human brain is mot 


ate d 


eatin 


NATURE 


the 


over 


Mr 


immense 


credit. tor 


to range 


deserves great 


he 


Zehetmayr 
which 
and make 
heath-land planting. He 
accumulation of experimental data in a masterly 
and illus 


has taken 
himself 


has dealt with the enormou- 


space, at least, conversant with 


manner and makes good use of figures 
trations As a his breadth of 
conelusions are sound and are devoid of the eoxag 
and puerile 
from the 
He also places the important work so fat 
historically, 
although perhaps 
far ahead and Much 


BOL Pose ibs opposed TO more-or less 


result of vision, hi 


geration propaganda which sometimes 


detract value of forestry technical publi 


eations 
achieved in its correct perspective 


ha 


back wards 


glance been TOO 


not enough more 
intensive 
empirical experimentation, is mow req ured if further 
Meanwhile, adopting 


foresters 


real 
the 
and 
rather than 
the 


progress is ft he 


same cautious attitude as the author, 


tree-planters w mild do well to be 


conservative, 
to eschew 
the 


v the lessons 


rash, in their attitude, and 
in favour of 


] 


high-living  Spec#ies 
absterious. The 
far le 
heed to variation mn locality conditions 


should 


only 


vy should read and app 


discrimination, paying special 


In part icular, 


be used 


irned with 


deep ploughing on a large scale not 
imadiscriminately ; it mot 
especially in its effect the 
The the 
of what is happening in 

The excellence of Mr 


will great 


harmful, on 


drainage of 


Dut also 


catchment areas dweller in 


lowlands is often unaware 


the uplands in these days 


Zehetmayr's 
faction to all who have partic'pated in this project 


M. L. ANDERSON 


interpretation give satis 


REORGANIZATION OF BRITISH NATIONALIZED TRANSPORT 
UNDERTAKINGS 


the te Paper on the PReorgar 

i ation f the valized Th insport 

jakinas* nor in the debate on January 30, in which 
the Minister of Transport, Mr. EF Marples, asked the 
House of ¢ to take note of the proposals for 
reorganization, to the mm 
portance of research or of a sufficiency of scientific 
and technical man-power in Britain. Furthermore, 
the organization chart appended to the White Paper 
to how the organization for 
The White the 


undertakings 


was any reference made 


indication as 
ted 


ives no 


research is affec Paper puts as 


(,overnment s soundly based on 
organization and finance, providing efficient services 
and giving a wood livelihood and worth-while jobs to 
who work in them. It directs attention to the 
the are & industry, 


500,000 people and representing an invest 


those 
fact that railways vital basi 
employ ing 
ment of nearly 
than £100 million each year. 
right 
British transport network, and will remain so for as 
long as can be foreseen, but the White Paper does not 


What is the right 


The related question of congestion on the roads is 


£1.600 million, still growing by more 
\ railway system of the 


size is regarded as an essential element in the 


discuss the vital question size % 
ignored. and while the idea of the railways as a social 
service 1s Te eted, the quest lon of unecononue services 


such bs branch lines is reserved tor further consider 


* Minist a jion of the Nationalized Trans 
t Undertakings p.1 mnd. 12 (London: H.M, Stati 
1960 le. 


ner 


for the time being 
will be covered 


ation; it is merely stated that 


railway losses on any such services 
by the contributions proposed from public funds. 
This point was stressed during the debate by Sir 
Toby the Select 
Nationalized Industries, who, while agreeing that, in 
the 


with the recommendations of the Select Committee, 


Low, chairman of Committee on 


main, the Government’s proposals were in line 


was doubtful whether full control over the finances 
f the could until the 
problem of dealing with uneconomical services had 
been decided. Sir Toby insisted that we could find 
whv con 
that but 
Success can only be achieved by the vigorous 
management and of 
Apart, however, from the Minister's 
that the had decided 
that the main-line electrification scheme from Euston 
Manchester and Liverpool sho ild yo ahead 


railway system be achieved 


out lossas incurred, and he urged in 


are 
clusion the real problem was not money 
norale 

ie of every mstrument ot 
SCTOTLEC 
announcement Covernment 
to Crewe, 
as quickly as was consistent with the best use of the 
available resources, nothing in the debate clarified 
the uncertainty about the progress of modernization 
or the future of the uneconomical services. The Joint 
Parliamentary Secretary to the Ministry of Transport, 
Mr. John Hay, did not accept Sir Toby Low's chal- 
lenge, and only stated that in 1960 the 
provided £160 million and in 1961 £140 million for 
the railway industry, 


which more than seventy major projects had already 


Treasury 


investment im as a result of 


fs 
Nor is a 
a 
ition thin ow (i 
Py, Tk rit eit 
hfe-trme o very 
lefin 1 
ae 
5 
ae 
; 
hae 
= 
: 
3 


13s 


been approved 


said that 


Earlier, Mr 
the 


Marples had 


he would have to electrification scher 
whict to cost £175 
see how the estimates of cost 
but that t) did not 


at no other i} 


minder close review to 
imei the rate oft working 
ssarily mewn 


compared, meee 


t} electrification scheme 


ain-line 
vould be approved 

The White 
reached by the 
the British 


tituted, are so larg and 


Paper states that the main 
Government are 


Transport is at present con 


that it is virtually 


le undet 


divers 
ible to run them etteect 


There has been confusion im judg 


velvy as Sing 
between 


sally 


commercial capabilitv of the rail 


what what is so¢ 


economically right and 


desirable, and the 


bel by outmoded statutory 


Wai is ee 
obligations and restrictions on their trading opera 
tions. Mounting deficits (now totalling £500 million 


relation to the earning 


the 


milion aione 


the size of capital debt) m 
the assets burden otf 


as modern 


capacity of and increasing 


nterest (already some £75 


ization proceeds, present a situation detrimental to 
of management and workers, to financial 
Accordingly, the 


British 


the morale 
control and to hope of 
decided to replace t he 


recovery 


Government has 


Pransport ( ana the existing organization 


by a new structure designed to overcome the main 


defeets and disadvantages of the present organization 


to reconstruct the finances of the Commission, and of 


the railways in and to give the various 


mdertakings the 


prartic ilar, 


manximum practicabl freedom ot 


operation in their commercial aftairs 
In the new structure, each of the mam activitre 
of the present Transport Commussion— ra waves, 


THE AGADIR 


wiv of the Agadiu 
base, 


low 


mary 


al st 


ING a 


earth Erimesco 


ake of 


cone in the 


Varitimes du Ma 


nas publ the 
Lo Institut des Péches 


September 1960 The author states that eart! 
tremors in Morocco are not infrequent, although they 
verv seldom attain an intensity of more than 5 on 
the Merealli scale In the list given in the text tor 
the period fron Mav 31. 1934, to Oetober 28, 1951 
eighteen earthquake have imtensity 4 or greatet 


Iwo of 
N 
at the 
Ome line 
Mountains and the 
High Atlas Ran 
Mediterranean 
During the n ohit of 


were of intensitv 7, and four had 
"The town of tir is sit iated 


mtensitv 


intersection of two lines of marked seismicity 
follows the region between the High 


Anti Atlas. The 


e and continues to the 


February 
an earthquake of unusually high 


rion (IX—X) devastated the 


of Agadir (in tial time 23h. 40n 12s. G.M.1 Accord 
im to th map prod iced by the author showing 
soaoiamal lines for the shock, the small region of 
greatest mtensity inside isoseismal XN 
shore The local estimate of leptl ot To lie 
between 3 and 7 ki umd of the iwnitude of the 


shock 5°75 
slovakia, the i 
intensit /,) at nel clepth of foe 


European shocks ts: 


for 
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doeks, inland waterway, will be 


London Transport. 


managed by a separate Board holdmg its own assets 
and responsible tor its own capital debt Phe British 
Railway Board will be responsible for running the 
railwavs as an effective national system, but will 
pertorm only those central functions t 
essential to the running ot the railways as a single 
entity, including policies for safety, traming and 
research, and the determination of the future size 


and shape of the railway system 
will be the 
Boards 
Boards railways, 
inland will be the 
Minister of Transport, assisted by a new 
Advisory Couneil H 


training and research wil 


all other funetions 


responsibility of the Kegional Railway 


(‘o-ordmation of between the new 
for 


waterways 


\ 
and 
the 


London Transport, docks 


responsibility. of 
Nat 


Pransport special duties in 


respect of safety eont inue 


\s re vards fimamnee, the (,overnment proposes to 
write off £400 million of the £2,000 million capital 
liabilities of the British Transport Commission, and 


when £400 million of the remainder has been trans 
Boards, 


ferred to the appropriate new to place in 
I 
million of the tlhon still 


remaining against the railways so that it carries 
neither fixed mterest nor fixed repayment obligations 
The amount and treatment of thi Suspense accoun 


from time to time in the 


will be subject to review 

light of developments. It is expected that the rail 
waves will eliminate thei present operating loss ot 
nullon a vear The oportance of effierent 


id the most economic use of man-powel 


treed 


ration 


is also emphasized, and the railways are to be 
control over then haryves 


Transport Area 


reo statutory 


London Pas 


fares in the 


/ 1-7 log / 1-4 
For / and km this 


which is somewhat higher than the local estimate 
Whole areas of the situates 
ana the suffered 


and in certam places total destruction \ 


town, port 


alony hore, verv heavy damage, 


oft 


the French Navy. rushing help to the stricken town, 
registered on the way two hitherto unknown depths 
of 15 m. and LO where charts indicated aw Mm 
and mn resper ly To check the st lings 
taken visually, two vessels of the Na ruaude, the 
next day, a systematic search At the places in 


question, no echo at all could be obtained 
At the moment of the 
Rolando, heading south-west, passed 
the place where later the depth wa 
The erew reported that thev felt three 
had hit a solid object The sea 
very choppy for several minutes and a glow appeared 
the te 
} 


Shortly afterwards they saw ft 


earthquakes the trawler 
approximate 
obse rved 
shocks, as if 
becam 


hoat 
n the sea, shifting rapidly towards wn of 
\vadi 
th 


town gomg 


‘ ights im 
it 


In spite of near-by badly buildings, the 


alls were found pract eally without serious 


detormation with the exception of two short oil 


harfs. The slip f the fishing boats had not suffered 
i ill The t de gauge at the time of the eartl puiake 
registered the choppy sea in the harbou isual 
luring that time of the vear on aceoun of wind 


a 
conclusions + 
tivities of 
VES 
mt tor 
No. 5; 
(fer 
las 
rosses the 
coast of the ae 
=] hit tre: ) 
qua 
Is 


1961 


\pril 8, 


from the south-west, but no exceptional waves To 


investigate changes On the sea-floor consequent on 
the earthquake, ¥ 
»xamined the effects in the harbour of 
the shore In the Bay of Agadir, 
soundings were made and samples were 


his assistants 
Agadi 


Krimesco with 
and 
along 
taken from 
depth wis 


detect 


the bottom at the place where the 
The could 


variation from the depths marked on 


observed soundings not any 


the charts ; 
and the bottom samples at the where volean 
had 


perfect 


price 


activit\s been suspected contaimmed ving 


condition 


contrary to local reports at the 


annelids 
hus. 
earthan ake, we have 


namely, an 


time of the 


evidence of a most unusual 


area of intense earthquake 
shore line, 


bottom 


occurrence, 
tion practically on the and virtually 


the sea 


destruc 


no ettect at sea neither nor the sea 


Waves except perhaps the rising of a shoal of 700 


plankton and a cloud of mud in the sea 
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P. Krimesco seeks to expla nm this by reference to 
geological 


that the 


strata 


the local veolory He states that from the 


structure of the region it can be inferred 


almost vertical Cretaceous and Tertiary near 


the coast are dipping steeply inderneath the sea bed 
The and Recent 


horizontal or horizontal and, in their 


covering Quaternary lavers are sub 


ipper prart, not 
Karth 


quake waves in the Cretaceous, or in the underlying 


vet compacted, and are saturated with water 


folded Paleozoic strata, are thus propagated mainly 
total literally 


strata on 


and, by reflexion, 
the 
In the unconsolidated and water-saturated 


of the 


shock waves is largely dissipate din the material, and 


in the solid rock, 


‘ hannelled 


towards outcrop of these 


the coast 


material the 


bottom of the sea, the energy 
only locally can a fraction of the energy released by 


the The 


might have such a 


the earthquake reach surtace of the sea 


trawler Rolando 
place E 


been at just 


TILLOTSON 


SEDIMENTATION IN OROGENIC BELTS 


j LITTLE than twelve Kiuenen 

and Mighior mi set the ey ihe nee which 
had led them independently to the fruitful idea 
that certain marine sediments may be re-deposited 
im r water, possibly many hundreds of 
metres distant from their temporary resting places, 
by the turbidity currents. The 
at the Aspects of Sedimentation 
in Orogenic Belts’, held by the 
at the Roval Institution on February 8, 
field but it was 
how 
or indirectly from this concept 


more vears ago, 


out 


kilo 


action of speakers 


Ceological Society 
had a wice 
range, remarkable 
work deseribed stemmed directly 


over whic h to 


much of the 


president, Prof. 
Hollingworth, reminded audience how 
sedimentation could be 

Bailey and O. T 


symposium the 
the 


In oOpemingyg the 
S. E. 
present clay ‘ws on re 


work of Jones 


traced back to thy 
in the ‘thirties. The principal speakers in the first 
ssion dealt with work t Alps (Prof R Trumpy a 
the Polish Carpathians (Prot M Ksiazkiewiez) 
and the Himalavas (Prof. W. D. Gill) In the 
Prot. A. Wood spoke on the 
Paleozoic of Wales, Prof. Seott Simpson on the 
Upper Palwozoic of south-west England, Prof. R M 
and Prof. Gill on a 
Discussion followed 


second session Lower 


Dalradians 
in Treland 
summary account will appear 
I’) dings of the Geological Society, and 


propose to 


Shackleton om the 
Carboniferous basi 


in each session \ 


than duplieate this I 


consider in &® more general way some of the topics 


which came up during the meeting 
Prot. Trampy, who has recently provided a wel 
opened with 


the term 


come account of alpine sedlimentation?, 


a warming mote on the use of flysch 
and 
thick ( 

and essentially composed of sand- 
shales im proportions from 


Lidividual beds can be followed 


which. he said, describes a faci group not a 


Fivsch, he 


rock conti d. is marine, 
Seve ral 
and varving 
Lrol: 10 
for long distances, and flysch is in general monotonous. 
The and the sandstones are often 
felspathic generally True grey- 
wackes are Breccias and conglomerates, though 
quite subordinate, are typical of many fivsch ck posits 


about : 


shales are silty 
and 


rare 


THICACCOUS 


Prot 
are not called tivsch in the 
The 


Was 


Trimpy pointed out that graded calearenites 
Alps 
which 
speakers 
Ksiazkiewiez® flysch 
in various parts of the Carpathian basin at different 
Thus in the 
Miocene the fivsch formed 
without imterruption 
middle zone flysch 
Senonian shortly 


fivsch appears 
Prot M. 


was deposited 


structural setting m 


discussed by several 


showed how 


stages of its evolution outer 
folded the 
from the end of the 
until t he Oligocene In 
did appear vontil the 
before the pre-Maestrichtian 
flysch rests on rocks folded at the 
In the Alps, Prof. Trumpy 
fivsch marked a stage when 
Prot. Seott made 
flysch is not confined to fold belts, 
a striking account of a 
small and shallow epicontinental 
of County Dublin, in which 
had in # 


Lower 

Jurassic 

the 

not Lower 


orogeme stage, while 


n the ZOU 


end of 


the Cretaceous 


tension gave 


sugested, 
way to compre 
that 


Simpson 
the po mt 
while Prot 
paratively 
im the Visean 
and turbidity 
orogenic setting 
The diffieult question ot the depth ot water over- 
lying approached in several 
Trumpy place d the fossils of the Alpine 


pave com- 
basin 
slides 


dey eloped 


fivsch deposits was 
Prot 
flysch im three ecological groups ; an authochthonous 


fucoids and helminthoids 


ways 
fauna of fossils such as 
derived soft-bodied animals malieating 
water beyond the penetration of light ; a transported 
bent home including the larger foraminifera, 
algae and bryozoa, preserved in graded 
sandstone beds; and thirdly, pelagic 
globigé rinids and 
de Raaf that 
lentical with recent deeper water species had been 
found im pelitre turbidites 
from fivsch deposits inh Switzerland, Spain, 
Prots. Ksiazkiewicz, Seott Simpson 
which indicated that 
established before 
Where shallow 
secluments fivsch an 
group ot deep-water otten 
In this connexion an interesting parallel emerged 


trom deep 
fauna 
aleare 
microtossils 


Dr. J. F. M. 


similar to or 


such as racholaria 


reported foraminifera 


rocks above individual 
France, 
Italy and Greece 
and ‘Trumpy 


deep-water 


ave evidence 
conditions 
fivsch began 

followed by 


were 
deposition ot Water 
mterverung 


present. 


were 


seclument Was 


3% 
it 
‘ 
4 
“Tie 
‘ 
+} 
: 
| 


between @ succession trom th-west England im 


ch. during the Variscan orogeny Upper Devonian 


wh 

hallow watet eclimment vere followed first by deep 
ate hales, cherts and limestones and then by 

Namurian flysch, and certain Alpine successions 

in whieh shallow-water platform deposits were 
overed first by shales and fin gramed limestones 

vith microfauna and then by tivsch 


ib purely 


pre 


In both regions the arrival of yvsch was heralded 
by @ pha when sedimentation did not keep pace 
vith downwarpimg In contrast Gill attributed 
th lack of « er the greatet prart ot the Hira 


to the up of land masses m Mickle 


and Upper Eocene time 
Prof. A. Wood! leseribed 
lithology shown by 
employed to demomnstrat« 
in turbidites as they are 
down-current He diseussed the 
mudstone arul that 
were stripped off and added 


some of the varia 
\beryst vvth g 


t he 


on 
vhich he 


mild oceul 


changes 
which « lowed 
behaviour 


‘ sin conditions mud 

the turbid suspension passing overhead Dotailed 

wk of this nature and of the kind carried ou hy 
tadomski in the Alps is beguuung to establish ty 
relat onship between chang facies the 
several environments vlich bn expects 
n ngle basin and seems lke! to improve our 
understanding of the f irbiclits 


W. A. 


Later im the uss1on Mi 
rested that the finer grained chloritic fraction of 
wit kes might part be a secondary 
feature The apparent lar k of contemporary grey 


wackes might be « xplained in this way Dr. J. G 


J. L. mention d the difficulties 
im stablishing the original attitud: 

Although, 
taken 


Ramsay and Dr 
which may arise 
of deformed se dimentary structures 


Prot Wood pointed out, account is 
of the effects of plunging structuros, 80 far as | 
am aware the effects of shear folding in which 


structure and the 
not 
to be made 


between a sedimentary 
fold axis alters during folding have 
sidered. The results presented by 
this question should allow obsery ations 
vay 


the angi 


been con 


on 


in rocks deformed m this 

Prof. Shackleton 
of Dalradian current directions"? and comune nted 
distribution of the various Dalradian sect 
which remain remarkably consistent 


summarized present knowledge 
the 


ments 


on 


some of 


ROCK ENGRAVINGS 


SOME vears before the First World War, UInstitut 
S de Paléontologie Humaine founded by 
Albert 1. Prince of Monaco Its various publications, 
t the series of Archives, 
Vemoire 31. 
has maintained 


Wits 


are of importance to 
entitled Le Grande 
the standard. 


a have long been 


mot 
every prehistorian. 
Roche de Naquane, 
Rock engravings in the Val Camonm 
the result of the publications of 
G. Marro and R. Battaglia buat ripe 
for this detailed st idv by M. Anati to appear Che 
sare found on ro ks, many hundreds of therm 
30 miles from near Boario to 
Bergamo to 
comple s The 
st vlized 


known especially ais 


the time was 


cary ing 
up the vallev for abort 
Edolo A line 
folzano will pass not 
attempted to 


drawn on a map from 


far from the art 


separate these 


author 
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within the Dalradian of 


Sturt ribed Variations 
Perthshire and = Prot Shackleton mentioned the 
recent recognition of turbidites meat the base of the 
forridonian succession im Colonsay and Islay 

One of the most arrestimg features of the sv mipositun 
was the sequence of naps pre sented by Prof. M 
Ksiazkiewit / whi h illustrated thu results ot 
measurements of current lirections and facies 
analvses in the Polish part ot the Carpathian fivsch 


This work. carried out by Prot. Ws azkiewiez 


and S. Dzulvwnski, A. Slaczka, K. Zvtko. W. Sikora, 
I.. Koszarski and A. Radomski. has resulted in an 
elegant demonstration of the forms of th troughs 
and of the whereabouts and lature of the source 


The varving directions taken by sedumejut 


ares 

were shown. and it was demonstrated, tor example, 
that for a considerable t th axes of two neigh 
bouring troughs sloped ui opposit chrections so 
that a northern trough was ted fron u est ame a 
outhern from the cast These unportant results 
prov che one of t hee cle Vet est ib 
lished of thu movement oft vithim «an 
evolving orogeme belt L suggestect, hen 


up the dav’s cliscussion at the close of the meeting 
that a account of co ybservations 
made in the British 
bringing out what 


we need to find out in the future 


paran 
usefiul in 
and what 


be 


n 


is known on this topr 


ier, J., Beolog. ¢ 40. 
rriimy R., Bull, ¢ 71 6 
arpathia 

Ksiazkiewicz, M Soc. Geol. Pologne.. 22 
Ksiazkiewicz, M Ruw ha 45, 360 we 
* Ksiazkiewicez, M.. Geol. Rur ha 47, 4's 
* Dzulynski, § aR ski, A.. Ann. S Poloqne., 26 

Dzulynski, and Sl ka, A., Ann. Soe Polog 195s 
* Dzulyns Ksiazkiew M ul h a, Th. 
Geol, Amer., 70 (1959 
* Radomski, A irta Geolo Polonica, 8, 
Wa 

Rich, J. L., Bull. Amer, Assoc. I 34 

Kuenen, Ph. H., Verh. Kon. Ned thad. W nach., N 

Wood. A., and Smith, A. J., Quart. J. ¢ Soe. 114 vot 

Dalradia 

Knill, J. 1 fieol, A 70. 2 
‘Knill, J. 1 sed, Pet 29, 317 

J and Watsor Proce. Geo { ~.. 66 
* Ramsa 69, 


IN NORTHERN ITALY 


the first dating may be as 


drawings into three series 
old as the late Bronze Age. 


ond belonging to the 
made 
\ glance at the 


pages 


a se 


fron Age, and a third, which was still being 


when Rome conquered northern Italy 
ilhustrations—-there are no less than 52 full 
reveals that 

mainly domestic but including stags 


The 


from 


there are depicted in a pocking technique 


animals, human 
d various weapons and signs 
his ill 


complex, but to concentrate on a single 


bemgs at author 


decided 


sites in the 


select istratrons various 


not to 


ven a complete ace ount 


the 


rock surface There is thus cri 


of at least one locality from among 600 or so 


which have been identified 
The Val Camonica 
the Alps, and it 18 probable that it 


is a lonw valiev running up 


has always been 


140) 
=, 
7 ae 
J. Surron 
Fe 
tig 
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But 


taken the 


a highway for people passing north and south 
why for 30 
trouble to cover rocks with stylized tigures of animals, 
to talk 


question. 


miles or so folk should have 


men and signs remains a nivsterv. It is easy 


that do no 


about ritual, but t answer the 
Whv the ritual, 


complexes are 


and what was it Similar rock art 
the most tamous being those 
the Ligurian Alps 


similarity with those of the 
differences (the 


known. 
surrounding Monte Bego in 
Wiule there is a 
Val Can there are 


certain 


also notable 


characterist i halberds it Monte bk yo seem to be 
replaced by spears at Val Camonica and I do not 
remeniber any stags at Monte Bego), and in any 
event their connexion would rather be with the 
earlier series at the Val Camonica than with the later 


\t Monte there is thunderstorm almost daily 


‘ ; fact that it is the first high 


due to the 


SHE modern nvestiyation of hypothermia 
| nan can be said to date from the work of Temple 
and G. W during 1938 39 
cooled suffering from 


in the hope that the lowered te1 


Fay Smith, earried out 


They 


carcinoma 


pationts 


inoperable 
perature 


would affect the new growth more than the rest 
of the body The elinical work was complemented 


by physiological work by D. B. Dill and W. H 


Forhbe« s on hypothe patients 


During the Secoml World War hypothe rida 
miportant a a factor in survival at sea 
Shipwreck survivors rescued after prolonged inumer 


sion freque ntly died because of lowered body tempera 


ture. Much work on the effeets of body-cooling 
was thus stimulated, with emphasis on the treatment 
of hypothermia rather than on its clinical use 


Heuyna ler and } S associates a 


SVstemaric 


After the War, A. H 
ted a 


} vpothe 


investigation of the 


the 


Boston star 


dog, and about 


physiology of 


the same Cire W. G Big low be his work at 
Toronto with the poss bility of sing hy pothern ia 
as a surgical tool 

Since 1950, the ibject has advanced very rapidly 


particularly as the surgical advantages of hypothermia 


have become apparent Smith and Fay reduced 
body temperature to between 30 4 and 32° ¢ 

this Wi ai h roce dure For long 
tit it wa found to be dangerous to lower 


)! BLICATION No. 52, issued by the Seientifie 
Couneil for Africa South of the Sahara. contain 
selected papers presented at a sritish 


conteremet of 
Belgian and Portuguese specialists ] 
Northern Rhodesia, during Novem 


the recommendations made 


French, 
Nadola 
1959, and also 
conclusions reached * 

The dered the forestry 
of what is generally referred to as miombo woodland 
to Southern Rhodesia. 


conference cons problem 


Congo 


which, from Katanga 


\ South of ,the Sahara CSA COTA 
Put ition N ry London bureau of Pul ations 
CUTA'CSA Secretariat, Watergare House, York Buildings, W. 
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141 
Rus Local 
weather will be, still 
Monte Bovo 18 
ritual to 


mountaim trom thre ho ierad Coast 


when asked what the 
the devil at 


pousants 
what 


say, “Let me see 
doing One 

take place from time to tn 
at Val ¢ 


absent 


M Anati is to be 


inagine a reason tor a 


that 


Cal 
ne at mountain, but 


amonica such a reason would seem to be 


congratulated on producing a 


very useful and much-wanted work. Two criticisms 
must be added. No yeneral index Is supplied, und 
while there are references to a few works in the text, 
there is no bibliography. This is a real nuisance. 
French publications seldom carry any index a 
poli to be questioned In the present case, its 


absence is a great inconvenience. But these two defects 
from the real value 
Mines 


must not be allowed to detract 


ot M. Anati's excellent work. 


Drew 


the temperature to below 27 ¢ Now C. E 
and his colleagues eool their patients to below 
©. 

\ recent issue of the British Medical Bulletin 
contains a fascinating collection of articles describing 
the techniques of 
surgery 


present mvestigations anda how 


hypothermia are being used in medicine and 
Be January 1961 Hypothermia and the 
of Cold. Pp. 1-78 British 


London : 


Council, 1961. 2Os. The articles inelude one by 
R W. Salt on the resistance of poikilot hermie 
animals to cold; hibernation in mammals by Dr. 


L.. Harrison Matthews; loeal cooling in man by 
Dr. R. H. Fox physiological effects of continued 
cold on animals and man by J. S. Hart ; biochemical 
and acclimatization to cold 
Depocas; the technique of 
induced hypothermia by Drs. T. K. R. MeMillan and 
Machell ; profound hypothermia im cardiac 
surgery by Dr. C. E. Drew. | include 


Other articles 
accounts of experiment il dleep hypothermia and the 


changes im exposure 


environments by Dr. F 


E. 


metabolism in hypo- 
thermia: the central 
nervous svstem in hypothermia and the effect of 
temperature on the response to drugs; and sensitivity 
to N Prot 
ordinator of the whole 


circulation in hypothermua; 


hormones ino hypothermia; 


of hypothermic irradiation 


A. 


Parkes has acted as co 


TROPICAL AFRICA 


Phe term miombo 
dry 
Brachysteqia 


covers some H70,000 


embrace several forest types ranging from 


vodland, but 
typical of the tree canopy. 


high forest to savannah-w 
are fairly 
miombo 
the 
proportion of 
the long 
haulage distances, the limited uses of timbers which 
durable 
Hmpregnate Ptero- 
called Rhodesian teak, 
mber for constructional 


sylviculture and management of the 
made difficult by the large areas, 
the low 


slow rate of growth, 


woodland are 
damage 


valuable 


caused by fires, 


the 


BPOcies, 


are not easy to work, slow to season, not 


and sometimes not possible 
the 


andol 


Or pus ensis and 


Bail Wea 


qa, ile 


= 
2 
4 
A 
3 
4 
= 


r by wt of the other tunbers but Northern Rhodesia has nome Howey as a 


proyvratin fits tend 
ging to the vegetation amd soil complete Katana but with ically pts 
that about one-hundredth of the area is required to 
burning is practica wul beneficmal by preventing eld the ame amount of produce tor the mine 
obtarned from: rarombo woodland 
but also that 
conifer tunber and at us trai to exchange information between member 
and 
AN A.C. MODULATED FLAME IONIZATION TRIODE 
By J. MIDDLEHURST and B. KENNETT 
Divisions of Physics and Food Preservation, Commonwealth Scientific and 
industrial Research Organization, Sydney 
CONVENTIONAL flare ionization detector 
operates as a diode, the tonization current of 
Which is measured with a doe. anyplitier The eftect 
of and fluctuation nh gain associated with 
auch «a ay be avonled by the use of an 
Ten Phu ria take everal forme the 
cliode may be ipplhed with an ac voltage 
‘Le. current out of the diode may be converted to / | { | | 
the flow of vas to the jet mav be modulated | 
vill im oscillating laphragm: or the cdrode may 
be converted to a triode and used as an a.c. anmuplitier \ | | | | 
Ir “a recent account of tiv at t hie | 
third International on Gas Chromato | 
L. Ongkiehony is reported to have sugvested 
the nsertion of a third electrode the flame 
been mvestigatimge the | 
for 


7 


hiy pextert 


sinoidal voltage having a peak-to-peak 


2) A 


pp ately ie vith the jet value equal to the anode supp! voltage is applied 

Such a syste uv be treated in the same way to the grid 
as a triode valve Fig. | shows typical characteriat 1 Sy) A dle. voltage equal to half the anock stupply 
curves taken at a constant flow of 10-* gm. se ot voltage ts also applied to the grid. so that the voltage ae 
et} ene Onilv charactermtics nvolving positive on the urid will varv sinoidally between zero and the 23 
anode potentials amd currents are given, stuper anode supply voltage 
mposed on whuicl ve two load lines BO and D/ 4 The peak-to-peak ac oltage developed at 
each of slope 2 10° ohime the anode is transferred by a cathode follower to a 

The way im which the svater is as follows phase-sensitive detector, the outp oltage 


which is related’ to the mization 


Suitable are chosen for the ‘ 


) 
poly voltage aml load resistor flare 
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i 
kh 
in the Copper-belt natituted vears age, tropical pines at 
\ a result of burning experiments, co ring a im suitable mh omibe | 
» WwW hern le » ther andl 
2 
j 
triccle letector has a large output and needs no | 
at t hie unal allowing a 
onstderable reduction in associated equipment L L | 
i table choiee of operating conditions, the detector 
re onse 
t The third elk ode, termed by us the grid. is a . hee 
evirnder 4 nu nt. ciam., 2-5 mom. long, wornnd 
Su 


the ura 
the 


mode Capacitanes 


at this frequeney. vive 
me 


thare rh on imtro 


ppo to the 


amt ckground 


flow-rate is doubled. t) ducing 


am Of 
signals 


unchangedct rhit anode 
ised 


voltage 


are 
could 
form a 


doubles hie slope O a 
LE is doubled 
wht ly It 


are chosen 


Tance be reciueed 


tetrode 


be 


ntroduc ther ect ro dies to 


nile 


he ac ‘ ure 


anode 


the 


OTLIN ncreases 


erica earthed 


o the jet 


and load-line pert ternatively the 
applied t 


advantage of this t 
Applying 100 


cathoct 


and 
parti 

If anode supply and load-line DE ts high 

the detector w linear t } 


be 
rates 


approximate! lou 
Let on Tor 


ot 


wak-to poak 


tlow vreater about 5 vp 


chosen and using a follower with a 


of anode 


‘tor ! 


ippls 


ms, by suitable se] on 


and load resistor the vay bee Appron 


Linput impedance of 2 10 


sensitive cletecto 


amplitier 
of 


followed 


r but without anys 


volts is available 


tor for an 


the 
ot 


these 


phase-sensitive deter 
The 
IS 
detection 


nour, logarithmic, or 


} 


il low: nome-level 


flow-rate gin. sec 
im 


inter rvests @an 


urit ethylene 


about 
lirmat 


attainable 


co 


and transit 


( onsiderab ‘ 


itaree 
I the latter, 
ase-shift occurs at frequencies above 20 


preferable to apply Sime 


consequently it is 


PHOTOLYSIS OF NITROMETHANE 
By Dr. A. J. C. NICHOLSON , 


Chemical Research Laboratories, Commonwealth Scientific and 


industrial Research Organization, Melbourne 


Data ot 
Proje 


identical with that quoted in Mass Sper tral 
tromethane (at the American Institute 
N bond and 14°°. Carnegie Institute of Technology. Pittsburgh, Pa 
orm Che light source was a 250-W. pr 
and mereury are used both directly and through a Jena 
he BG3 all light 2500 A, 
primary The products uncon lensed by liquid air were expand 
“d into 1-1. flask and analysed with a mass spectro 

Che results were recorded in Table 1 in units 


oft volume 


easonably certam that the main 


thre 


pressures Petroleun Research 


pyroivsis of n 
aking of tl 
thvl radu 

hvdroven abstraction 


the 


medium ‘Sssure 


at mechanism which eut out elOW 
namely, a 

‘ 


ilhiminated sec. 
found 
in OK vas 
zed to methvl nitrite, and con 
products resulted from the 
of Thev stated 
there seems to be no ey idence preventing the assump 
the 


ethane is 


On the other hand. Brown and Pimentel* 
solid argon at 


nitromethane 
inated it 
that the 


photols 


ai 


the mitrite 


act of photolysis ot 


primar 


the same as in the (argon) matrix 

vidence for the products nitro 
thev considered that 
of both these 


step ¢ x plains the 


found no « 


methane or ethane 


ot small the 
analysis was quite unequivocal since it depended on 
15 and 16 to which there 
tically eontribution 
The for nitrogen 
depended on the re sidual at mass 14 after subtra 
tion of the contribution from nitric oxide and methane 
Nevertheless certain 
Small the 
and 
ethane 


Thee ithors amount methane was 
primary 
products found for 
Hirschlaff and Norrish® 
the 


seemed 


occur papers 


thei 


elain photo 


sis vaseous nitromethane by at masses vas prac 


peak 
other 


It is not obvious how either no from vases present 


appearance of nitrogen 
useful, therefore, to re- 


photolvsis and, in particular 


as a analysis was less accurate since it 


postulate explaimes 

product It 
t he 

t he 

of degassed nitromethane were photolysed 
bted to Mr. I 
pure 


' ol 

ras phase 
was 
height of 


26 


identification 
the 
ut 


be 


so assigned 


products for me thane its quite 


peaks about twice mass 


background, 
right to 


tentat 


(. in a quartz cell am inde spectrometet 


of these produced by 


Laboratores for a sample ot were in the ratio 


> 
srown 


nitromethane 


ass essentially and were vels 


spectrum Vas 


» 
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the 
In Fig. 1. if © volts dic. is supphed to the anoct rather than Waves 
hrough a resistor of 2 10° ohms (corresponding int tr 
lcad-line BC). the peak-to-peak a.c. voltage quency is 13.c./s. The grid-e 
soe. leveloped at the anode is Ké similarly. if anode the order of 0-05 pF. which, gs 
oand load-line YF are chosen, the a signal of abou volt 
ow-rate rena ning the 
but voltage A¢ 
ietector 
ethylene 
are 
oltage by a phase 
to an lesired tlow rate ar 
lhe flarne ionization triode, like its 
of the order of gin. ‘sex 
MeWill 1. G.. and Dewar, R. A n Ch ‘ 
by Desty, D. H 42 (Butterworths, Lond 
below 
that a tract 
Roselaar sugyested 
photolysis is essentially 
H 
sid 


144 


\ second fraction, oft uncondensed at 
mixture 
complex tor quantitative analysis. Nitrogen peroxide, 


and methyl alcohol were 


produc ts 


examined, but the was too 


wis 


\ po ak at mass 29 together with 


arbon dioxide, nitriv 
identified positively 

other residuals seemed fairly certainly due 
lehyae After 
arbon dioxide, 
im the 


to formal. 
contribution from 
44 and 45 were 
with the 


subtraction of the 


residuals at 


Which agreed exactly 


ratio of 25 ] 
sarople of formaldoxime 


44 peak 


ratio of these peaks in a 
It appeared unlikely that any of the 
‘as due to nitrous oxide 


\ solid 


the photolysis 


during 


Car bon 


w huite polymer also tormed 


wildly 


Wiis 
results tor the 
obtained until 


erratic 
monoxide and hydrogen analyses were 


the polymer was removed after each run. The product 
obtained by heating this polymer 
it masses 45, 30, 29 and 


that it 


gave major peaks 


15 consistent with the view 


was a@ mixture of formaldehyde and nitroso 
nethane. 

Kxcept for the nitrogen, all the products found 
ire those to be expected from the primary split (1 


Methane 


is formed by 
CH,.+ CH 

ind the .CH,NO 

aldehyde and 


CH, 4 


probably 


CH,NO 2) 


radical splits to give 


nitric 
+M 


Oxyyen is present from the 
nitrogen peroxide, and it is well known‘ that oxidation 
of methyl radicals leads to carbon monoxide, 
dioxide, methyl aleohol formaldehyde 


oxide 


CH,O + 


NO. 


secondary photoly sis ot 


carbon 
The 


and 


reactions 
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NO 
CH,NO 


CH,.+ NO, 
CH,.+CH,NO, 


CHO 


The hydrogen is produced by 


probably oecur also 
Finally. 


the secondary photolysis of formaldehyde 
and have that the 
of methyl radicals with nitri leads to nitroso 
formaldoxime and 


Coe Doumani? shown reaction 


their solid polymers 


these 


methane, 
Thus the from 
vives convineing the 
the major primary step in the yas-phase 
Chis postulate is consistent with the results of Brown 


inalyses 
1) is 


photolysis 


evidence obtained 


support to view that 


md Pimentel? if it is assumed that in the gas phase 
methyl radicals and 
tionate by (4) but that in the ‘cau: 
at 20° K. they 
rather than the 

This 
Hirschlaff and 
product oft the 
then nitrogen’ Was 
hydrogen. Nitrogen 1s, 
as it is also in the photolysis of tetranitromethane* 
Except that energy would suggest 
a heterogeneous reaction. the 


nitrogen peroxide | spropor- 
of the solid matrix 


combine to torm mettl nitrite 


original nitromethane 
vives mo support to the cor of 


Norrish that 


photolysis. It is not clear 


work 
major 
vhether 


nitrogen is the 


analysed for methane and 


however, a minor produc 


considerations 
mechanism for nitrogen 


production in these photolyses is obscure 


* hiaff, E and Norrish. R. G. W 
* Mareott and N Ame 74 
(105 Bates, J. R il sper K 


1689 (1931) 


Coe, C. and Doumani, 1 


Department of Chemistry and Biology, Liverpool College of Technology, Liverpoo! 3 


important interactions which 


most 
cell is transphosphorylation. 


te of the 
take place in the 
les and 


The way phosphates enter into the energy eyck 


their presence in nucleic acids has been investigated 
by a@ great number of workers What has become 
learer recently is the importance of the divalent 


metal ions in this process 


Phu Ashwell and Hickman! showed that calcium 
vccelerates the breakdown of adenosine triphosphate 
ATP) to adenosine diphosphate ADP) in spleen 
omogenates. M-ravs were found to have a similar 


flect As the 
their action was ascribed to the 


radiations are known to 


destruction 
of cellular material allowing ere 


ATP. More r 


iter contact bet ween 


the enzymes and cently, Lowenstein?*, 


has demonstrated that enzymes are not necessary 
for the hydrolysis of ATP to ADP. Divalent ions, 
for « xample, Ca and Mg? ilone were sufficient 
to bring about the transformation 

Ca and Mag** 
ATP orthophosphate P32 ADL 4 


pyrophosphat: 


where orthophosphat« 5x 10-° M; ATP | 


10 V Mg? * 1 x 10 V 


Phe formation of pyrophosphate at these concen 


solution by means of a non- 


trations in 


aqueous 


deactivate 


nstein 


enzymic reaction is quite remarkabk La 


explained the catalytic action of the bivalent metal 
ions by the complex they can form with ATP ; 
although he is not sure whether Ca-ATP, Ca-ATP-Ca 


r Ca-ATP-Mg is the leading to 
ADP formation. 

The 
pyro and tri-polyphosphate has been 
some detail*. It is markedly affected by changes in 
pu and the presence of (partie 
calcium). Van Wazer*, describing work by Griffith at 
Monsanto, has explained this on the basis of an 


tf the metal 


important entity 
hydrolysis of conde nsed phosphates such as 
investivated in 
ilarly 


metal ions 


activated complex’ which takes the form « 
chelate. On that basis, Ca-ATP ought to be the com- 
plex which leads to ADP. 


rhe behay of the condensed phosphates anc 


their organic derivatives (for example ATP, ADP 
with respect to calcium tons in aqueous solution 
appears to be similar’. This is not surprising because 
the dominant ionic feature is the polyphosphate 
chain. To this must be added what is now known of 


condensed phosphates, 
Fig. 
solutions of condensed 
It is possible to get an 
complex CaP,O,? 


the interactions between 
‘hardness’ in water and 
the effect of mixing 
phosphates and calcium. 

insoluble salt Ca,P,O,. or a soluble 


metals on surfaces 


shows 


) 
Gray, P., Yoffe, A. D., and Roselaar, L., 7 Faraday 51 
Chem, Soe., 70. 1516 (1948). 
* Nicholson, A. J. C.. Ph.D. Thesis, ¢ ige Univers 49 Ps 
3 
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calcium 
a) P,O,*- + 2 Ca* -Ca,P,O, 

insoluble salt 
hydrolysis 
-2CaP,0,2 

soluble complex 
hydrolysis 
+ P,O,*—-CaP,0,* 
in phase diagram soluble complex 
(b) Ca?+ + CaP.O.* P,O, 


insoluble salt 


ripolyphosphate behaves in a similar manner, 
but does not show as great an insoluble phase. 
Whether the complex is hydrolysed or not will 
depend on the pH of the solution, Once the insoluble 
salt has been formed, it is difficult to bring it back 
into solution again. In fact, it has been found that 
tive times the stoichiometric quantity of polyphos.- 
phate is needed’. It follows that, whenever the 


oncentration (M 


ts 


aleium 


calcium phosphate system passes through an insoluble 


phase, a time lag must oecur before the calcium can 
be brought back into solution and catalytic service 
Also. once the insoluble calcium salt has formed, we 
are really working with an inhomogeneous system, as 
observed in detergenev®. Lf calcium were to be pre- 
cipitated in the cell as another insoluble salt (for ex- 
ample, caleium fatty acid) the same problems of solu- 
bilization would arise. The exaet position taken up by 
the phosphates, ATP and ADP. during transphos <a ae | 
phorylation and the build-up of nucleic acids must 10-* 10-* 
therefore be determined by the positions of the di Sodium pyrophosphate (M) 
valent metal ions and local conditions of pH s.1. Phase diagram of calcium pyrophosphate at 23°C. <, Pre 
calcium and ADP concentration have such a marked 
the eontrol of re spiration in the cell® were to be 
the control points in phosphorylation = phorylating =m: tabolism , 
Table | would emerge. 
in the concentrations of divalent 


ul to that of its action on the phos- 


eftect on 
the pattern depicted in 


Furthermore, 
would in fact be positions where divalent metals are 


to be found®. It can be seen from this that the part Fluctuations 
metal ions in the various parts of the cell could arise 


through precipitation of an insoluble salt (for example, 
that CaADPCa) rather than formation of the soluble 
complex (as in the chemistry of Ca** and P,O,* 

Calcium ions removed by the forme 
aqueous 


which ealeium and magnesium ions play in. cell 
metabolism is of the utmost importanc 

In addition to the above it has been found 
in the nucleus calcium and magnesium ion hold 
together sections of chromosomes'®. That is, changes — see above®). 
ions will determine the method would be virtually lost to the 
degree of chromosomal aberration. Ethylenediamine — phase because of the time-factor involved in bringing 
tetraacetic acid (EDTA) was found to produce them back into solution. This would also hold for 
breaks in the chromosomes of Vicia faba''. Trades calcium ions precipitated on walls of cell, mito- 
caleium-deficient diets showed chondria and nucleus. In effect, the system would 
have lost a homogeneous catalyst and possibly gained 


in the concentration of the 


cantia grown 
similar results'?. If the effect of calcium and mag- 


nesium ion concentration on chromosomal aberration a heterogeneous one. 


Table 1. EFFECT oF FLUCTUATION OF CALCIUM CONCENTRATION ON THE METAROLISM AND MUTATION-RATE OF THE CELI 


Ca*t* concentration Mitosis 
State of cell 


in the cell Metabolic-rate Rate of mutation rate of reproduction 


Ca Normal rate of ATP break Normal number of chro- Normal rate of mitosis Normal integrated cell 
down mosomal aberrations 


Mitosis retarded Differentiation of the inte 


Decrease in ATP break- Increase in chromosome® 
grated cell (benign) 


aberrations (including 
itant which allows cell 
yperate at lower Ca** 

concentration) 


Increase in ATP® break- Decrease in chromosome Mitosis increased (particu- Rapid (malignant) growth of 


down (further increase aberrations (that is, hold- larly for mutant) non-integrated cell 
for mutant which allows ing on to any mutant 

all to operate at lower produced in Ca** 

Ca** concentration) phase * Frequency of sensitive 

stage in cell division 

increased, that is, par- 

ticularly sensitive to 

X-rays 


show the effect of eycle in Ca** concentration. 


® shows points where X-rays have an effect. They will also increase the permeability of the membranes. 
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If the cell, in order to carry on with its metabolism 
(transphosphorylation) removes calcium or magnesium 
out of the nucleus into the cytoplasm, it will increase 
the number of chromosomal aberrations. One of these 
may be a mutation which allows the cell to live with 
a metabolism at the new, lower calctum-ion concen 
tration. When the original caleium-ion concentration 
is restored (by complexed calcium entering from out 
side the cell, or the calcium precipitate eventually 
redissolving into the aqueous phase) the cells with the 
would show a much 
As increased 


low calcium metabolic’ mutant 


higher metabolism and rate otf mitosis. 
calcnim-ion concentration reduces chromosomal aber 
would be no possibility of reversing the 


This sequence 


ration, there 
mutation or adapting it as befor 
of events is shown in Table | 

Neoplastic growth induced by 
exert its effect at some poimt m the calcitum control 
For example, some carcinogens may induce this 
calcium cycle by interfering with the respiratory 
electron and proton transfer) system, for example, 
phenanthrene. On the other hand, such compounds 
may Cause precipitation of the calcium ions on the 
cell walls X-rays will produce interactions at a 
number of points in the cell and these are shown (by 
an asterisk) in Table 1 

It should be possible to encourage the formation 
mutants by submitting the 
low and high in 


other agents would 


of ‘rapidly metabolizing 
cells to a diet which is alternatively 
calcium content Conversely, mutation of 
cells should be suppressed by the introduction of a 
buffer'!® (for « xample., complex of caleium) 


norma! 


Him 
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cell The way to decelerate the high rate ot 
mitosis of mutant cells withdrawal of 
Ca** (for example, by means of EDTA Svnkavit 
(tetrasodium  2-methyl-l,  4-methyl-l,  4-naphtho 
hydroquinone diphosphate) which has been used by 
Mitchell'* for the treatment of skin cancer and reetal 
probably the Way 
Mg? 

aberrations 
would have to be 


into the 
would be 


adenocarcinoma acts in 
However, application ot Ca ol 


induce iornmial 


would chromosornial 
neighbouring cells and, therefore. 
earried out locally (From a medical point of view 
the agent for would ha to be 
injected into the tumour or, if possible, the 
would have to be bathed with such a 

There are obviously a great number of biological and 
the 


removing caleium 
Tumour 


solution.) 


medical experiments which could be based on 


theory expressed abo, 
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REVERSAL OF DIURNAL TEMPERATURE RHYTHMS IN MAN 
By G. W. G. SHARP* 


Institute of Clinical Research, Middlesex Hospital Medical School, London, 


while working with the University 


ECENTLY, 
of Nottingham Department of Pharmacy Expedi 
tion to Spitsbergen, the opportunity arose to study 


the diurnal temperature variations in a group of 
6 men and 2 women, who were subjected to sudden 
reversal of their activity-sleep light-darkness 
schedule The lived a controlled life of 
activity, diet, time of meals and they went to bed 
and awoke at set times each day. Spitsbergen pro 
vides an ideal for this type of work 
during the months because of the 24-hr 
daylight and even temperatures. It necessary 
for the subjects to sleep with blindfolds on to ensure 
the and dark. They retired at 
22.30 hr. each night and arose at 07.00 hr. under 
control conditions On any test day, body tem 
peratures were recorded every 3 hr. from rising until 
22.00 hr. and again on rising the following morning 

lemperatures were taken using clinical thermo 
meters placed in the armpit It would have been 
desirable, but was impossible in the circumstances, 
to record rectal temperatures. Oral temperatures 
were found to be unreliable m an environment where 
facial cooling was appreciable so that skin tem- 
perature was the only possibility, and the armpit 
a very convenient site. After 4 test days on the con- 
trol routine (periods 1—4) the subjects reversed their 


subjects 


environment 
SuIntnet 
was 


alternation of light 


* Formerly lecturer in pharmacology, Department of Pharmacy 


The University of Nottingham 


Trail 
Periods 
hr.) 
ifolds litted 


ature taker 


Reveille, blir 
Body temper 
made. 
Breakfast 
Body temperature taken 
Body temperature taken 
jody temperature taken 
Body temperature taken 
made. Dinner. 
Body temperature taken 
Subjects to bed, blindfolds o1 
mperature taken 


19.00 
19.30 
22.00 


04.00 
07.00 


10.00 
10.30 
Rody te 


routine exactly on a 12 hr. basis. Thus they arose at 
19.00 hr., worked through the night and retired at 
10.30 hr. By sleeping with blindfolds on, the day 
became an artificial ‘night’ and the night became 
‘day’. Due to the 24 hr. daylight. there was littl 
difference between night and day. In order to 
minimize the stress during the 
slept all night on the last control period, had break 
and then retired to sleep again, from 10.30 to 
From this point they arose, had breakfast 
Temperature 


reversal subjects 
fast, 
19.00 hr. 
again and worked through the night. 
records were made as before on test days, 2, 4. 6 and 
8 days after reversal (periods 5-8). After 14 days on 
this routine, a reversal back to normal was made 
and the adaptation of temperature rhythms noted. 
Tests were performed again on four alternate days 
after the change (periods 9 12). 


40, 1229 
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Periods 
and 
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07.00 tl is 
07.30 
10.00 
16.00 
19.00 
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22.30 ey 
07.00 
‘ers 


April 8, 1961 


Table 


Che results are shown in Table 1, where the average 
temperature during each period is recorded, 

Che diurnal variation exhibited by subjects, under 
these particular experimental conditions, was charac 
terized by a rapid rise of temperature from waking 
to 10.00 hr. followed by a decrease, though tempera 
tures remained high for the rest of the day. A slight 
rise of temperature occurred after each meal though 
nay not assume any significance in this correla 
night. fell to low 
+ two days after the reversal of 
was high and no 
hours. <A shght 

afternoon and 


on 
During the temperatures 
In period 
the waking 
occurred in the 
lunch-time was 


tion 
alies 
temperature 
following three 
followed by 


rise to 


evening temperatures which were below the waking 


was clear that the temperature rhythm 


It 


07.00 
19.00 


7.00 10.00 13.00 16.00 19.00 22.00 
19.00 22.00 01.00 04.00 07.00 10.00 
Time 


Fig. 1. Diurnal temperature variation 
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had not become adapted, by reversal, to the new 
time-scale, and that the temperatures recorded from 
lunch-time on were ‘night values’. During the second 
night’, however, the temperature rose slightly and 
to the normal waking value. 

In period 6 a fairly typical diurnal variation was 
observed with a sharp rise after waking, a slight fal! 
following, raised ‘daytime’ values and a fall at ‘night’ 
Thus reversal of the diurnal temperature rhythn 
had occurred within 3-4 days of reversal of routine 
After adaptation and two further test days a retarn 
was accomplished by a further 12-hr 
time shift. Period 9 represents the test day 2 day- 
after The waking tempera 
ture was elevated, as in period 5, and only a slight 
rise occurred during the next 3 hr. The pattern from 
there onwards to the control pattern 
except for lower temperatures and only a slight night 
fall. In period 10 a steep waking rise and night fall 
Reversion of rhythm to normal 
The pattern of diurnal 


to normal 


the reversion to normal. 


Was simula 


were both present. 
had again occupied 3-4 days. 
temperature variations are shown in Fig. | 

\ diurnal variation of body-temperature was noted 
shortly after the introduction of thermometers into 
practice. Warter', for example, recorded 
minimum temperatures in the early morning and 
maxima mm the Ogle? in the year 
recorded afternoon maxima and also stated that the 
women \ 
given by 


clinical 


evening. samne 
were greater in men than in 
literature has been 
They pointed out the 


Variations 
review of the earhler 
Woodhead and Varrier-Jones*. 
pitfalls of this type of work and emphasized thr 
of sleep and light. the conditions and 


Importance 
and the fact 


means of temperature 
that even when subjects are in bed for 24 hr. or more 
the diurnal temperature rhythm still persists. 
Several investigations into the diurnal rhythm, 
and particularly its persistence, have been made. 
Kieitman and Doktorsky* have shown that the sleep 
wakefulness cycle is an individually acquired pheno 
menon depending on the cerebral cortex for estab 
lishment and maintenance, and that the body tem 
perature rhythm parallels the development of the 
sleep-wakefulness eyele. Observations on infants 
confirm the relationship between activity and 
temperature rhythms, though Metz and Andlauer 
were unable to correlate temperature curves with 
variations of energy metabolism. That the tempera- 
ture rhythms are developed by a process of accul- 
turation is undoubted. Experiments on rabbits have 


measurement, 


: 
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feeding habits play an con 
In man, fasting has been shown not 
Kleitman found that diurnal 


that unportant 
trolling part’ 
the rhythm 
curves may differ in individual subjects 


shown 


liminate 
temperature 
with extremes of morning or early evening peaks’, 
and that after the morning 
temperature may be followed by a ‘plateau’ effect for 
the remainder of the day evening®. In 
inonkeys, the temperature rhythm has been reversed 
by reversal of while gradual extinction 
occurred after one week in darkness*. The diurnal 
rhythm has been reversed in man by reversal of daily 
routine’, though resistance to change has been noted 
Individuals may vary in their adaptability. 
some failing to adapt after three weeks on night work 
and others become adapted in a few days. Burton!® 


also waking rise in 
and early 


lighting, 


greatly 


found that his own temperature rhythm required 
3—4 davs to become accommodated with English time 
after a flight from Canada. This involves a time-shift 


of 5 hours in the daily routine 

In Fig. | selected periods are used to 
the diurnal variation, the intensity of the 
rise and the adaptation to a reversed routine. Reversal 
of the diurnal temperature occurred in 3-4 
days and all the subjects showed the general 
The normal temperature observed on waking 


illustrate 


morning 


curve 
Same 
pattern 
on the third morning after reversal of routine is indica 
tive that the rhythms were becoming stabilized on the 
new while the 

present four days after 1 
variations 
temperatures sufficient to imvalidate 


yutine typical post-waking rise was 


versal. Throughout the test 


periods no occurred in environmental 


any comparison 


between periods The temperature variations ar 
clearly not directly dependent or physical activity, 
ov food intake because reversal did not occur immedi 
ately when the activity-sleep routine was reversed 
They depend ultimately on habit and environment, 
with light as the most likely controlling stimulus 


well 


The 


time of adaptation reported here agrees 
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observation of 3 4 davs to 


time-shift. 


with Burton’s 
adjusted to a 5-hr 

One further point of interest is that etiocholanolon 
causes a rise of body temperature after injection which 
may last for several hours''. In view of the diurnal! 
variation of ketosteroid output which is greater by 
day than by night it was thought that this might be 
influencing the temperature rhythm. In 4 of the mal 
subjects of this work, a simultaneous study of keto- 
and ketogenic-steroid excretory patterns was mace 
Reversal of the keto- and ketogenic-steroid pattern 
occurred in 2 and 6-8 days respectively Jecause thy 
temperature rhythm was reversed in 3-4 days it seem 
unlikely that these steroids play an important part 
in the control of body-temperature rhythms though 
this does not exclude the possibility that they exert 


some effect upon temperature-levels 

[ am grateful for financial support from 
Scientific Investivations grant-in-aid admiunistere:| 
by the Roval Society, the Pharmaceutical Societ 
of Great Britain, the Nottingham University Union 
of Students and May and Baker, Ltd. In addition. 
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By KENNETH PAIGEN and WERNER K. NOELL 


FySWO single gene mutations in the mouse show 

| similar tunmg of expression during post-natal 
development. The two mutant alleles were found to 
produce nearly normal phenotypes until some critical 
time after birth following which normal differentiation 
is arrested. The first of these originally 
reported by Morrow, Greenspan and Carrol! in C3H 
mice is expressed in the recessive state by a deficient 
has 


genes, 


production of the enzyme $-glucuronidase?.*. It 
recently been demonstrated that homozygous mutant 
(gg) produce the enzyme in some tissues, 
liver, only until @ certain post-natal stage, 
after which a decline sets in and the 
enzyme ceases to further Wild-t yy 


(GQ) stocks produce the enzyme throughout growth'. 


animals 
notably 
progressive 
accumulate 


\ representative experiment is shown in Fig. 1. 
The second that responsible for a 
recessive hereditary visual cell degeneration recently 
described from several laboratories®-*. At birth. the 
for the recessive allele 
from those of control 


mutation is 


retine of mice homozygous 
(rd) do not differ significantly 


animals, and post-natal differentiation at first pro- 


Roswell Park Memorial Institute, Buffalo, N.Y 


Beginning, however, at the onset of 


ceeds normally 
the most rapid phase of visual cell differentiation on 
the tenth day, and just after the visual cells hav: 
become minimally responsive to light stimulation, the 
By the fourteenth day, 50 per cent of the 
visual cells have disintegrated; at three weeks of 
age practically none remain, and the 
blind. This process has been deseribed in detail* 
Both mutations are characteristic of C3H/Ha mice. 
and the experiments to be described show that in 


cells die. 


animals ar: 


addition to sharing @ similar pattern of expression, 
they are closely lnked on the chromosony 
They do not, however, appear to control the same 


physiological process 

In these experiments 8-glucuronidase 
by a modification of the phenolphthaleim ghicuronide 
procedure of Talalay et al.*. Activity is expressed as 
of phenolphthalein formed per hour when 
assayed at 56° C. Presence or absence of visual cell 
degeneration was ascertained by the electrical 
response to light stimulation (electroretinogram) and 


Was assaved 


histological examination®. 
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LO 
‘ liver plotted as a funct 
of age in a populatio gregating for the g-G 
the progeny of ag cross Each | 
nouse and ne i y is expressed as t 
liver. The solid line is the ve of liver in this poy 
expressed as mgm. = 10 The dashed lines are 
to indicate the growth enzyme in the two ¢ 


The total enzyme 


It is apparent from Table 1, which lists the results 
obtained with a number of strains, that 
C3H!'Ha mice show both mutations In AAR, 
C3H'St and CFW lines the g-@ and rd-Rd allelic 
pairs are expressed independently of each other 
The C3H/St and CF W are blind, but have high liver 
glucuronidase, whereas the AKR animals show no 
visual cell degeneration, but have low glucuronidase 
levels Evidence that the do not affect a 
common function was also obtained from examination 
of Ha ICR Swiss mice. The HalICR are a 
deliberately non-inbred population. Among mice of 
this stock approximately 13 per cent (59/444) were 


mouse 


two loci 


SWiss 


CONTENT SIGHTEDNESS OF MOUSE 


STRAINS 


AND 


Table 1 GLUCURONIDASE 


No. of Liver 


Strain animals mgm, wet wt 


Lal 
IPBR 


I 
5-PRUNT 


C57 

2-PRUNT 
DBA/2 
LOW 


ik 
C3H/Ha 


iCURONIDASE AND HEREDITARY VISUAL 


CELL DEGENERATION 


gG rd Rd ga rd rd 


Blind 


High enzyme 1 33 
Low enzyme 23 2 

The er used were ((3H/Ha x DBA/2) C3H/Ha_ and 
VBA/2 C3H/Ha C3H/ Hla In first type, the 
H carried the milk factor ; in those of the second type, they did not, 


Sighted 


crosses of the 


blind and all (47/47) had high enzyme. That the 
genetic factor responsible for the visual defeet in 
mice involves the same locus as that in the 
C3H is indicated by the failure (0/102) to observe 
sighted offspring of C3H/Ha Swiss matings. Also, 
the behaviour of the rd allele in various other crosses 
was independent of its omgm 

The F, animals of the cross C3H/Ha DBA{2 
are heterozygous at both loci and were indistinguish 
able from the dominant DLA 2 parent. Examination 
of the offspring of a backcross of the Ff’, to the C3H 
parent that the loc! linked, being 
approximately 5 cross-over units apart (Table 2). 
Other linkages of the Rd or G genes are known. 
In the present experiments neither factor was linked 
to the coat colour venes 1. 8 and dD. In 
addition. these loci were not linked to the H-2 genic 
complex?®. It has been reported that Rd is not linked 
and @ is not linked to the 
These facts eliminate 


II, IV, V, 


Swiss 


showed two are 


not 


TO Sex, OF 


to pigmy?! or silver"? 
colour A. B and cs 
their location on linkage groups l. 
IX or 

For the rd allele. although differentiation of the 
visual cells is blocked and cell death ensues, no effect 
is observed im the other retinal cells of the same 
ontogenetic origin, the pigment epithelium, the bipolar 
cells, and the ganglion cells. Similarly, for the g allele, 
although enzyme ceases to appear im the liver after 
the seventeenth day, enzyme production in the spleen 
is maintained throughout its growth. For both of 
these loci expression of the recessive alleles involves 
a nearly normal function until in some tissues, at a 
time characteristic for each, functional failure occurs. 
Despite these similarities, the two genes are separable 
by crossing-over and do not appear to involve a 
common function. 

Although the genetic linkage 
purely fortuitous, in view of the similarities of the 
two loci the possibility must be considered that their 
linkage reflects the funetional organization of the 
chromosomes. 

A number of reports, 


observed may be 


stemming from the original 
observation of Beerman'™, have demonstrated that 
characteristic chromosomal regions and then 
shrink in the cells of particular tissues at certam 
stages in development, and the experiments of Briggs 
that differentiation may involve 
loss of genetic totipotency among 
tissue nuclei. In the light of these findings several 
investigators have again proposed that the primary 
mechanism in differentiation is a nuclear 
involving differential gene activation or 
segregation among the developing cells. 
Strong genetic support for a nuclear control comes 
from the experiments of McClintock'*-"*, showing that 
a class of genetic elements that control the 
time during development at which secondary genetic 


swell 


suggest 


and King’? 
a concomitant 


control 


pre CESS 


exists 


events may occur. 

The report of Callan and Lloyd'*® on the hetero- 
zygosity of puffing suggests that different alleles of 
the same gene can react differently to such control 
mechanisms during development, as appears to be 


no April 8, 1961 
| 3 
As — | 
e 
ore 
fi 
| 
illeles 
: nts a 
per 
7 
67 
| 
wy CBA St 6 74 
cCFW 76 0 
PIN ’ 
3 10-5 
10 11-6 
12-2 
| 
6 0-9 3 
: 


the yilucuronidase and hereditary visual 
cell degeneration. They found that in the oocytes of 
Triturus neither, one, or both members of a chromo 
some pair musy puffs at a given locus. The 
finding that although cells from different madividuals 
differed widely, all oocytes from the same animal 
showed identical configurations at all sites, indicated 
that pairs of alleles involved in which one 
member forms puffs and the other does not. 

If the findings reported here are considered in 
relation to these eytovenetic phenomena, they suy 
that 
specialized to control the timing of expression of the 
loci within them, and thus provide a nuclear regula- 
More serious consideration of 


case with 


show 


were 


yest 


particular chromosomal regions may be 


tion of differentiation 
this hypothesis must await the finding of other cases 
of close linkage showing 
similar patterns of physiological expression 

We are indebted to Drs. T. S. Hauschka and D. B 
Amos for the C3H/Ha and DBA/2 mice used in these 
experiments, and to Dr. L. S. Strong for the other 
strains studied. 
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AMINOGLYCOLIPIDS AND GLYCOPROTEINS OF HUMAN BRAIN 


1. Quantitative Fractionation of Brain Glyco- 
lipids by Silicic Acid Chromatography 

HILE there are a number of methods by which 

the glycolipids of mammalian brain may 

isolated and purified, a method 

the glycolipids of 


individually would 


be desirable whereby all brain 
eould be quantitatively separated and recove red, and 
their concentrations and other propertics compared 
interest not 
lipodys 


possibiliti 


This is of 
pathologi« al 
to the 


between individual brains 
reference to the 


but 


only with 


trophies’, also with reference 


for madividualitv of these substances im 
normel brain 

Since silicic acid chron witography has been found 
to be useful in the separation of both synthetic and 
native lipid mixtures’, was applied to the present 
Whereas gradient elution of seleeted lipids 


proble 


trom been found effective 


in the 
brain lipids*, ther: 


separation of a selected group of 
extract of brain lipids might be 
methods. With the 


reproducible fractions 


quantitative 
Was no evidence to imdicate 
a total hot aleoholi 
resolve 1 quantitatively by the 


lesire to obtain quantitativels 
which 


trom 


might then he cor ipared in brain 


different individuals, a elution 


was adopted, 


stepwise pro 
quantitative exhaustion at 
could be 


mixture 


cedure 


h step of all the solids which removed 
com the 


column with a given solve nt 


Fresh whole bovine cerebral hemispheres, freed o 


f 

nvesting meninges and blood vessels, were extracted 
described for the 
This procedure has 


with hot methanol as previously 
isolation of brain ganglioside 
investigators” for 
and 


preparation of 


numerous the pre 
related 


brain 


been used by 
liminary extraction of cerebrosides 
the course of 
hot 

allowed to for 48 hr.. during which 
time a precipitate formes The precipitate is filtered 
in the cold, then taken up at room temperature with 
and partitioned twice 


gilveolipids. In 
the 
stand at 4 ¢ 


vanglioside filtered methanolic extract is 


chloroform — methano!] (2: 1 


with water. The upper phase contains the bulk ot 
the brain and other 
material present in the preeipitate (and discussed in 
the next and the resultant lowe 
phase contains the other glycolipids and phospho 
lipids 


by vacuum 


ganghoside hexosamine-rich 


communication), 


This lower phase material is taken to dryness 
distillation at 60° ¢ taken up wit! 
munimaal chloroform — methanol (2: 1 

allowed to dry at room temperature, and stored in u 


amounts of 
vacuum desiceator. 

Silieie acid (Baker's reagent grack 
night at 105° ¢ To columns 40 mn 
with a fritted disk of coarse porosity was added a 
of Ba rin of 


methanol (2: | 


was dried ove: 
6000 mn 


mixed silier 


acid and SOO ec. ot 


thoroughly Suspension 
chloroform 
and additional chloroform — methanol added until a 
total of 1.250 e.c When the chloroform 
methanol had run through to the level of the silei 
1.000 e©.ec. of added until the 
of opacities*. The 
2.0000 mgm. of 
The solvents 
then mix 


were used 


chlorotorm Mats 
and tre 
L000 or 


acid, 
colurmn was translucent 
column was charged with 
lower-phase material in chloroform. 
utilized for elution were first chloroform, 
tures ot chloroform methanol 
amounts of methanol, and finally pure methanol. The 
done in a constant-tem 

Fourteen fractions were 

In addition to the good 


with inereasing 


fractionation Was 
perature room at 25 2° 4 
thereby obtained (Fig. 1). 
general separation previously observed with mor 
limited mixtures between glycolipids and phospho 
excellent quantitative recoveries m terms of 
and nitrogen® 


entire 


lipids*, 
ary weight, hexose’, phosphorus 
achieved (Table 1). This quantitative result provides 
a possibility for a comparison of 
absolute amounts of these separate constituents im 
both human and animal brain preparations. 

Fig. | shows that fractions III-V1I are completel) 
phosphorus-free, yet high in content of hexose. That 
these are distinct fractions is demonstrated: (1) by 
the fact that each fraction is exhaustively removed 
from the column by its particular solvent mixture 
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| Lia | | 
Stepwise quantitative elution of brain glycolipids 
Nitrogen, (}; hexose, phosphorus, shaded 


until no further dry weight is obtained; (2) the 
nitrogen percentage compositions as well as those of 


hexose differ appreciably in each of these fractions ; 


(3) these fractions can be distinguished by further 


partition in terms of their solubility in chloroform 
methanol (2: 1) at 4° C. Thus, for example, fractions 
IV and V under these conditions both yield pre 
cipitates with concentrations of nitrogen (1°73 per 
cent) and hexose (21-3 per cent) suggesting a cerebro 
but the remaining supernatants differ marked] 
thus the material soluble in 
cold chloroform — methano! in fraction IV contains 
1-8 pee cent nitrogen, 22-4 per cent hexose, whereas 
the material soluble in fraction V contains 1-5 per 
cent nitrogen, 14-3 per cent hexose. Similar observa 
tions apply to each of the other fractions shown in 
Fig. | which contain hexose. Therefore, with respect 
to elution behaviour, total percentage composition, 
and composition of sub-fractions, the fourteen major 
fractions collected by the stepwise procedure de 
seribed are distinctive 
When all the fourteen 
examined for their content of neuraminie acid, this 


side 
in fractions IV and V ; 


fractions obtained were 


NITROGEN 


Table 1. QUANTITATIVE RECOVERY OF DRY WEIGHT 
HEXOSE AND PHOSPHORUS IN STEPWISE ELUTION OF BRAIN 
LIPIDS FROM ACID COLUMNS 


Amount 
recovered 
mgm.) 


Amount 
ulded to 
column 
mgm.) 


Constituent 


2000 


Bovine 
Bovine 
Human 


Dry weight 


Bovine 
Bovine 
Human 


Nitrogen 


Bovine 
Rovine 
Human 


Hexose 


Bovine 
Bovine 
Human 


Phosphorus 
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substance was found in only one of the fractions, 
fraction XII. That this represents brain ganglioside 
which has not (quantitatively) passed into the upper 
phase during the preliminary separation is suggested 
by the fact that purified bram ganglioside® was found 
to be eluted only at this stage when tested by itself 
on the identical silicie acid column. Thus, at chloro 
form — methanol ratios of 1:1, 1:1°5 and 1: 2, 
respectively, brain ganglioside is obtained quant) 
tatively. Ut is of interest to note that each of these 
three sub-fractions obtained from purified brain 
yanglioside shows varying concentrations of neur 
aminie acid and hexosamine. This variation would 
be in accord with the previous observation in this 
Laboratory that our preparation of brain ganglioside 
contains more than one inununochemically distinct 
substance’, despite the fact that it 
electrophoretic and ultracentrifugal homogeneity and 
homogeneity In several solvent systems. It must be 
considered, however, that despite the apparently 
non-trauratie nature of the silicic acid chromato 
graphy employed, partial degradation of a unitary 
brain ganglioside material might have occurred. In 


demonstrates 


the case of more harsh solvent procedures utilized by 
others, in one case* acidic solvents known to promote 
degradation were utilized, and im another case* no 
fraction or sub-fraction of was 
obtained with concentration of carbohydrates equal 
to that of the purified brain ganglioside prepared im 
this laboratory. While there is no evidence that 
silicic acid chromatography as used here results in 
actual degradation in terms of neuraminic acid and 
hexosarnine (recovery 104 and 105 per cent, respec 
tively), the that intramacromolecular 
disjunction oceurred in such a way as to produce 
fragments with varying concentrations of 
neuraminie acid and 
ruled out. 

The presence of aminovacids has been tested for, 
both in the unhvdrolysed and im the hydrolysed 
fractions obtained from the stepwise chromatography 
of lower-phase material. The combined precipitates 
obtained from fractions 1V and V show the presence 
of amino-acids before hydrolysis to the extent of 
0-17 per cent; this is increased by hydrolysis with 
é N hvdrochloric acid for 36 hr. to 0-94 per cent. 
The filtrates show the presence of 0-13 and 0-80 per 
cent in the unhydrolysed fractions IV and V, and 
1-5 and 1-74 per cent in the hydrolysed samples 

The bound arnino-acids 
some of these glycolipid fractions of 
brain must therefore be considered as in the 
of the Drosophila lipids'", and is beng further investi 
gated. 

The stepwise silicic acid chromatography method 
described therefore provides a quantitative means 
of separating, accounting for, and comparing indi 
vidual glycolipid and phospholipid fractions from 
mammalian brain. The application of these quant: 
tative methods to human brain specimens has been 
accomplished with the same yields (Table 1) and will 
be reported im detail elsewhere These methods 
thus provide an opportunity of comparing quanti 
tatively the presence of individual glycolipid fractions 
in individual bram 

These investigations 
Grant No. M-2095 from 
Health Service. 

This investigation carried during the 
tenure of a postdoctoral fellow ship from the National 
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2. Hot Methanol Extraction of Human Brain 
Aminoglycolipids 

THE term ‘aminoglycolipids’ ts suggested here to 
include the family of substances the basic con 
stituents of which are glycolipid in nature, and the 
additional constituents of which imelude some 
amino-carrying components such eas a hexosamine 
or reurarniynic acid and Its derivatives, or ammo 
acids, or any combination of these three classes 
ot substances This group ot substances would 
therefore melude cerebroside-like substances with 
extra hexose units per mole of sphingosine'*, cere- 
brosides with extra units of hexose and hexosamine* 
and the above substances with neuraminic acid 


and/or amino-acids attached'* The last members 
of this family. as first isolated*, were named ‘gang- 
liosides The addition of these constituents bearing 


amino-groups is frequently associated with the fact 
that the complex which is formed bears macro 
molecular characteristics as determined by non 
dialysability and sedimentation values in aqueous 


ultracentrifugal fields Although very little is known 
of the biosynthesis of any of these’.*, their structural 
ies suggest a biosynthetic contimulty 


Furthermor®, attempts to isolate these components 
by different solvent techniques frequently result 
in the extraction of protein or lipid substances 
apparently bound to the aminoglycolipid in’ either 
monic or covalent form, but separable trom the 
aminoglycolipid by a further purification procedure 
which is almost invariably rather harsh. Structural 
investigations earried out in this Laboratory’ have 
led to some clarification of the structure of the 
macromolecular bram ganghoside of bovine origin 
and have demonstrated that cerebrosides are clearly 
structural sub-units of ganyvlioside® 

The methods used for the extraction of bovine 
brain ganglioside have now been applied to human 
brain specimens obtained at autopsy in 36 mental 
hospital cases, most of whom were in the eighth and 
ninth decade of life. Quantitative results were 
obtained for the yield of ‘crude brain ganglioside’, 
neuraminic acid, hexose, hexosamine, nitrogen, 
and amino-acids, per gm of whole fresh tissue 

Approximately 100 gm. aliquots of carefully 
dissected grey and white matter were homogenized 
for 2 min. with 5 volumes of methanol at room 
temperature. The homogenate was heated to the 
boiling point and quickly filtered through a pre 
warmed Buchner funnel, the filtrate placed in the 
cold for 48 hr., the precipitate which formed separated 
by filtration in the cold and then taken up at room 
temperature with chloroform methanol (2; 1 This 
precipitate fraction’ was analysed for dry weight 
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and neuramimie acid, then partitioned as with the 
preparation of bovine brain’ ganglioside! with 
distilled water 12 per cent by volume, the ipper 
phase removed and the lower phase again washed 
with 6 per cent water The combined upper phases 
were designated erude brain ganglioside’, taken to 
dryness by vacuum distillation at 55 60° C., taken up 
quantitatively with water and dialysed exhaustively 
at 4° (©. in pre-washed ‘Cellophane’ bags against a 
double volume of water After less than 0-5 mgm 
was obtained in the outer water (usually by the 
tenth change) the dialysed material was collected 
quantitatively with water washings and analysed 
for its content of dry weight, nitrogen, neuraminie 
acid, hexosamine, and hexose!? Aliquots of this 
‘crude brain ganglioside’ were hydrolysed with 
varying concentrations of acid and varying time to 
determine the maxtmum vield of hexosamine. This 
was found constantly to be obtained by 15 hr. of 
hydrolysis with N hydrochloric acid in a sealed tube 
at 100°C. in 6 hydrolysis curves (4, 1, 3, 5, 7. 9 12 
15, 24, 36, and 48 hr.) on tive different brains Phen 
hexosamine was determined as a routine in this 
manner. Another aliquot of ‘crude brain gang 
hoside’ was hydrolysed with 6 N hydrochloric acid 
in Sealed tubes at 100°C. for 1, 3, 6, 12, 24, and 36 
hr. and the hydrolysate was tested quantitatively 


for free amino-nitrogen!! and examined by 
pauper chromatography” Semi-quantitative paper 


chromatography of amuno-acids present in this 
lialysed material after 36 hr ot hydrolysis demon 
strated the presence of serine, glyeme, 
acid, aspartic acid, cysteie acid, argimine, alanine, 
soleucine, leucine, lysine, and one as yet unidenti 
fied amino-acid quantitatively present in approxi 
mately the order named. These tindings are similar 
mi some respects, but quite different in others from 
those described for a similar preparation from ox 
brain Thus threonine, phenylalanine, histidine, 
and valine were absent in our preparation, and 
serine Was present in excess of glutamic acid With 
short-term (1 and 3 hr.) hydrolyses, some indication 
was obtamed of the order of release of these amino 
acids Glycine and serine were almost completely 
released in | hr., the amounts of arginine, glutamic 
acid, aspartic acid were present im approximately 
one-half their total, together with only traces of the 
other amino-acids mentioned here. 

Table 1 shows some of the characteristic values 
for the carbohydrate constituents obtained to Cate. 
It may be noted that the erude brain ganglioside 
material obtained by identical extraction procedures 
in different brains analyses differently in each case, 
not only with regard to the absolute amounts of 
neuraminic acid, hexose, and hexosamine obtained 
per gram of whole tissue, but also with regard to 
their relative ratios. There is a higher content of 
hexosamine with reference to neuramimic acid in 
human bram and usually still higher content of 
hexose. It is therefore clear that this ‘crude brain 
ganglioside fraction’ derived from human brain by 
hot aleoholic extraction contains related non-dia 
lysable aminoglycolipids other than bovine brain 
ganglioside as classically defined in terms of percent 
age constituents by Klenk* and structurally clarified 
in our own investigations'®. Thus, our bovine 
brain ganglioside contains, in ash-free form. 30° per 
cent neurarminic acid, 24 per cent hexose and 10 
per cent hexosamine, and the salt form of 
bovine brain ganglioside contains approxinately 
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NEURAMINIC ACID, HEXOSAMINE AND HEXOSE IN 36 INDIVIDUAL 
HUMAN KERAIN SPECIMENS 


‘Crude 
brain Neur- Hexos- 
ganglio aminic amine Hexose | Nitrogen 
side’ acid (ugm./gm.  (agm. zm (per 
(mgm./gm. (agm./gm whole whole cent) 
whole whole tissue) tissue) 


tissue ) tissue) 


Mean 2 20 248-3 143-1 247-9 1-54 
Range 105-406 29-284 54-512 0-5-2 -8 
White 
matter 
Mean 210 66-0 179) 4 
Range 0-13-73 7-101 2-124 31-419 l 


26, 20-8, and 8-7 per cent respectively of these 
three constituents In no case so far analysed did 
these ratios hold for the material examined. There 
must therefore be either a different type of ganglioside 
in the human brain, or a ganglioside similar to that 
found in bovine brain is present, but considerably 
contaminated by substances richer in hexose and 
hexosamine which are non-dialysable and partitioned 
to this poimt along with the hypothetical human 
brain ganglioside 

In the purification of bovine brain ganglioside, 
the erude material is repartitioned four of five times 
between chloroform - methanol and water'®. When 
crude brain gangloside material, after isolation 
from brains Nos. 63, 65, 69, 70, 72, was combined 
and further repartitioned four times, the lower 
phase contained some 9 or 10 per cent of the drv 
weight of the fraction at each stage and the material 
in the lower phase contained increasing amounts 
of both neuraminie acid and hexose. Thus, the lower 
phase from the second, third, and fourth reparti- 
tion contained respectively hexose 6-7, 8-9, 12-4 
per cent and neuraminic acid 4-6, 10-8 and 13-0 
per cent. The upper-phase material remaining 
after the fourth repartition now contained 16 per 
cent hexose and 22-3 per cent neuraminic acid thus 
approaching the theoretical concentrations and 
molar ratios of these substances observed in purified 
brain ganglioside. Further purification and strue 
tural investigations on larger quantities of this 
material are progress. 

It is clear from these results that the classical 
brain ganglioside is only one of a group of non- 
dialysable aminoglycolipids which can be extracted 
from human brain grey matter by means of the 
hot-methanol method described: that the other 
substances so extracted are quite rich in hexose, 
hexosamine, and neuraminie acid; and that these 
substances can be separated from each other. It 
would therefore appear that a large family of related 
substances exists in human brain with varving 
amounts of the structural constituents described 
here, im macromolecular association, which might 
be grouped under the term  ‘aminoglycolipids’ 
From a practical point of view, it is clear from our 
results that neither hexoss®, hexosamine, neuraminie 
acid, nor any combination of these three components 
isolated by the above techniques can be used to 
extrapolate the coneentration of brain ganglioside’. 
The next communication demonstrates that, in 
addition to the heterogeneity of these materials 
isolated with alcoholic solvents, the vield in terms 
of both neuraminic acid and hexosamine is only 
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Table 1. YIELD OF “CRUDE BRAIN GANGLIOSIDE’ AND CONSTITUENT 


one-third to one-fifth of the total which can be 
demonstrated by the emulsion-fractionation pro- 
cedure developed. 

These investigations have been supported by Grant 
No. M-2095 from the United States Public Health 
Service. 
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3. Quantitative Separation and Determination 

of Brain Glycoproteins, Neuraminic Acid, 

Hexosamine, and Hexoses by Means of 
Whole Tissue Emulsion-Fractionation 


Tue demonstration that there is a family of non- 
dialvsable aminoglycolipids in brain related to 
classical brain ganglioside!.* but differing from it in 
terms of the relatively greater content of hexosamine 
and hexose (previous communication) has made it 
necessary to devise suitable methods whereby all 
these substances may be extracted quantitatively, 
further purified, and studied in terms of their relative 
concentrations in individual brain specimens. In 
addition, these observations have raised the question 
of the nature of the macromolecular organization 
of these constituents im situ. This organization 
would appear to be well worth studying because, 
on one hand, eleetron microscopic observations 
may approach visualization of these complexes and, 
on the other hand, better understanding of such 
biological problems as the properties of living cell 
membranes in terms of receptor and transport 
functions appear to require better structural defini- 
tion of what might be called the molecular geometry 
of membrane components 

Thus, for example, the isolation of brain gang- 
lioside, which has been shown in this Laboratory to 
have physiological properties suggesting membrane 
receptor and transport functions*~*, has generally 
been accomplished by means of hot or cold organic 
solvent mixtures. In one method of extraction’, 
this aminoglycolipid is obtained in crystalline form 
and without the presence of amino-acids; in a 
second method*, essentially the same glycolipid 
is obtained with further macromolecular properties, 
but still without amino-acid constituents: and in 
a third method of extraction, the glveolipid is obtained 
with macromolecular characteristics and with the 
presence of attached amino-acid constituents’. These 
experiments suggest that it would be fruitful to 
approach these macromolecular aminoglycolipids from 
the ‘proteim point of view’. That 1s, where harsh 
organic solvents might dissociate protem amino- 
glycolipid complexes, leaving only a few amino- 
acids tied to the aminoglycolipid (previous com- 
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and ref. 7), solvent 
directed to 
proteins of 


methods which are 
vards isolation of the 
brain might accomplish the isola 
tion of the intact protein and carry 
vith the glycolipid 


mistituents 


protein thie 
\ qualitative method for ap 
this problem 
recent work in 
will be reported 


else here 


proaching has been 


developed nm thus 


Laboratory and 


here bnefiv. and more 


extensively By means of the - 
emulsion-fractionation method to 

be described, essentially all th: 
proteins of the brain are separated 
into mine primary fractions in a 
manner which does not necessitate 
laryue 


and which 


the discarding of amounts 
of protein as insoluble* 
pernuts further fractionation to 
be undertaken 
results for the 
brain Tit 


Furthermore, new 
total concentra 4 


tions of iramunic 


hexosamine, and hexose are thereby 


obtaimed 


Freshly autopsied human and 
bovine brains were immediately ] 
stripped of investing meninges and 
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blood vessels and yvrey and white 
matter carefully dissected from 
particular anatomical areas. While 
the results reported will be on rig 
the basis of 5-gm. aliquots of 
lissected grey matter, all the procedure can be 
carried out with 1 gm. or less of whole tissue and 
has been done with white matter as well » gm 


is homogenized in a Waring blendor 


ot brain tissue 
with 180 e.c. of distilled 
The temperature at the end of homogenization ts 


water for exactly 5 


ga-aa’ C The balance of the procedure is carried 
out at room temperature (25° C.) (The entire 
procedure is also effectively carried out at 0.) The 


rather stable emulsion which is formed is transferred 
with 3 e.e to eentrifuge bottles and 
centrifuged at 1,300 rop.m. (225 q) for exactly 10 min 
The precipitate which results is denoted fraction 1 
Che supernatant is carefully decanted, methanol is 
vded to the extent of 50 per cent by volume, the 
centrifuged for 


water washing 


ution is and inmediatels 
exactly 10> min rhe precipitate which results 1s 
fraction II To which 


decanted, is 


mixed 


the supernatant, 


added 


one 


lenoted 


as been carefully sufficient 


ethanol to reach an equivalent of volume 
relative to the The 
solution is immediately centrifuged as above and the 
precipitate (fraction II]) is obtained. By 
addition to the supernatant at each stage of aliquots 


original olume of emulsion 


SUCCESSIVE 


the final solution contains 1-5, 
relative to 


of methanol so that 
2, 2-5, 3, and 3-5 volumes of methanol 
the original volume of 
obtained at each stage which are successively denoted 
fractions IV VIII. The supernatant remaining 
after precipitation of fraction VIII with 3-5 volumes 
of methanol, which is now water-clear and which 
no longer vields appreciable further precipitate on 
the addition of further volumes of methanol, is 
taken to dryness by vacuum distillation at 55-60° C 
and is designated fraction IX Each of these nine 
quantitatively taken up in distilled 


emulsion, precipitates are 


fractions 18 


a ation of human brain grey matter 
water to form a 1-10 per c.¢ SUSPeNSLON This 


suspension can then be analysed, taken up in buffers, 


or further partitioned into dialysable and non 
dialvsable constituents For this further partition 
the suspension is transferred quantitatively wit] 
distilled water to pre-washed ‘Cellophane’ bags 
and dialvsed at 4°C. against equal volumes of 


distilled water if collection and further study of the 
dialysable material is desirable, or against 10 
to 20-fold volumes of distilled water for more rapid 
isolation of non-dialvsable when the 
dialvsable components are not sought 

Fig. | summarizes a typical emulsion-fractionat ion 
procedure in terms of 5 gm. of grey matter. Ths 
dry weight ts shown in the bar graph and the per 
neuraminic acid, hexose, 
the nin 
The analytical methods used are 


ponents 


centage of 
and 
dialvsed fractions. 
as given in the 

may be seen that each of the nine fractions is dix 
tinguished not only in terms of its precipitability 
at different concentrations of methanol, but also in 
terms of its percentage composition of the above 
constituents. Thus, the early fractions are poor in 
phospholipid, relatively rich in bound hexose, and 
relatively poor in bound neuraminic acid. With 
increasing concentration of methanol, non-dialysable 
complexes are precipitated with varying, but generally 
increasing concentrations of neuraminic acid, hexos 
amine, and hexose. The concentrations of nitrogen 
in fractions I-LX respectively are 4-6, 5-2, 4-8, 13-2, 
8-1, 6-8, 6-1, 5-2 and 14-2 per cent. The concentra 

tion of bound hexose increases markedly in the last 
three fractions. Phosphorus is low in fractions 
VII and VIIT. and the concentrations of nitrogen. 
hexose, hexosamine, and neuraminie acid in fractions 


phosphorus, 


hexosamine is shown for each of 


previous two communications. It 
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Colora laboratory stand ‘Quick’ 


The laboratory stand extends from 

6 to 26 cm. and can be easily and 
accurately adjusted to the required 
height. The top plate remains parallel 
at all settings and when four clamps are 
tightened the stand becomes rigid and 


secure 


letails and illustrated 


Range of models available le Dimension Ulwa and Cold 


; the sole British 
Stand * Quick cn ) 
mporters 

Stand * Quick (non-slip) 13 n 
Stand * Quick (non-slip) m 

: 6 Cavendish Square . London 

anc Juick (remani en i 

material) ‘ Telephone : LAN. 6097. 
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Diploma of Polytechnic in Business Studies 


POST-GRADUATE 
Research for M.Sc., and Ph.D. in Engineering 
Industrial Administration. Computer Centric 


OTHER COURSES 

Secretarial and Business Training.' 

First Medical Examination 

Preliminary Courses to Degrees 

Requests for personal advice, information as to Scholarships, entrance qualifications and applications for Forms of 
Entry should be made to the Secretary, Woolwich Polytechnic, Thomas Street, S.E.18 


Ihe College specializes in Advanced Studies and Research. The 


extensions are now being erected to enable the 


B.Sc. Special in Phys 
B.Sc. General 
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PANAX Nucleonic Instruments 


FOR HIGH EFFICIENCY COUNTING OF 
LOW ENERGY BETA PARTICLES 


PULSE GENERATOR TYPE GI00H Single or doubiec 
pulses on two channels. 050v. Pos. or Neg. Delay 0-Imilli 
Sec. Puise widths Imicro Sec-! milli Sec. Rise time 0 2micro 
Sec. 10 separate pube outputs 


SCINTILLATION COUNTER 
TYPE SC/LP For the measure 
ment of Carbon 14 and Tritium 
using liquid phosphors 
Incorporates a light-tight door 
automatic shutter and cooling 
coils. In addition anthracene 
crystals can be used for the 
counting of low energy beta 
emitting solids, also sodium 
iodide crystals tor gamma 
counting and zinc sulphide 
screens for Alpha counting 


FAST SCALER TYPE 100C Compicte counting equipment 
Hard valve plug-in decade units. Stabilized EHT supply 
0-2Kv. Pre-ampiifier and discrimnator 


REFRIGERATOR 
TYPE RU1660 
Designed for use with 
counter type SC-LP when 
high efficiency counting 
of Tritium is required 
under plateau condi- 
tions The temperature 
range extends below 
accurately 


HIGH SENSITIVITY LOW BACKGROUND GEIGER 
COUNTING EQUIPMENT An anucoincidence assembly 
comprising lead castie type LC-S which houses a Mullard 
guard counter assembly type MX157, Scaler type SA.102 
and anticoincidence unit type AU460. Typical backgrounds 
less than 1.5 ¢c.p.m 


WELL COUNTER TYPE 

| USC/B The USC well counting 
ALTO-SCALER TYPE AC/300/6 Complete automa assembly shown mounted in 
eunting equipment with preset coun: and preset tm the popular Universal Lead 
facilities. Stabilized EHT supply 0-2,000+. Accurate metered Castle Type LC 

discriminator 1-S0v Pos. and 0.1-Sv Neg 


DIRECTIONAL SCINTILLA- 
TION COUNTER TYPE 
USC/D with amplifier tyre 
4250, adjustable bracket and 
removabie mator 


| UNIVERSAL SCINTILLATION COUNTERS Showo 
above in some of the vanations possible with these 

| counters. All the units use the same basic photomultiplier 

| assembly together with various crystal mounts which 


ver the widest possibie range of applications 


For further details of these and other instruments and 
accessories send for our latest catalogue and price list. 


| 
 PANAX EQUIPMENT LTD 


HOLMETHORPE INDUSTRIAL ESTATE 


GENERAL PURPOSE RADIATION MONTTOR TYPE | REDHILL SURREY 
| 


$054 Ratemeter rangcs 0-400. 0-2,000, 0- 10.000 and 0-40,000 
cpm. Int. ume constants 1-$-25 Sec. Discriminator range Telephone : Redhill 3511 (2 lines) 
EXPORT DIVISION, EMEFCO HOUSE, REIGATE 


01-Sv neg. 1-S0v pos Stabilized EHT variable 
Various probes availabic Beta, Gamma. large area Alpha 
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MACMILLAN 
BOOKS 


The Economic Consequences of the 
Size of Nations Edited by E. A. G. ROBINSON 


This was the theme of the International Economic Association's annual conference, 
which was held at Lisbon in 1957. Its purpose was to consider how far an increase of 
the size of a nation and of a national market might permit the achievement of economies 
otherwise unattainable. ‘An immensely rich mine of ideas and facts.’—-7he Economist. 

SOS 


Food, Land and Manpower 
in Western Europe P. LAMARTINE YATES 


A study of the contribution that the farm economy of Western Europe could make to 
general economic expansion is the central theme of this new study of the region’s food 
supply and agricultural problems. This is the first of a series of four monographs 
being prepared on European problems. B55 


Structural Concrete KURT BILLIG 


Following Professor Billig’s previous books, Prestressed Concrete and Precast Concrete, this 
present work aims to provide a Minor Encyclopaedia on Structural Concrete within a single 
volume. The layout of the book follows the scheme established by its predecessors, 
with materials, design, and construction dealt with in that order. 

164 figures, 73 photographs, 113 tables. 845 


Selected Lectures in 
Modern Physics Edited by H. MESSEL 


Teachers and others who require a refresher course in the form of brief accounts of 
selected topics in physics will find this book of great value, as it covers recent develop- 
ments in many fields of modern physics. The lectures are not formal accounts of their 
subjects, but general discussions of such current topics as nuclear energy, physics in 


rain-making, radio astronomy, and cosmic rays Profusely illustrated. 30s 


ST MARTIN’S STREET LONDON WC2 
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Part of our extensive service to Biologists 


COLLECTING 
APPARATUS for Naturalists 


Designed and made by experienced 
practical Biologists. 


+4 


— 


+++ 44+ 


on 


sees 


ana 


Butterfly Nets 
Sweep Nets 
Ento. Pins 
Setting Boards 
Store Boxes 


Pond Nets and fittings 
Plankton Nets 
Aquaria and accessories 
6 in. Plankton Net 
of 
Bolting Nylon 


Vascula, Plant Presses 
Drying Paper, etc. 


See Catalogue B.7 
FLATTERS & GARNETT LTD. 


309 Oxford;Road Manchester 13 
Established 1901 


NEW! 


The HR-92 is a null-seeking 
servo-type plotter designed to 
draw curves in Cartesian 
ordinates on regular 84 “= Continuously 


graph paper. It employs con- 


ventional chopper amplifiers, 2- Variable Power 
phase motors and a potentiometer Quick delivery ; . 
Stereomicroscopes 


rebalance. Reference voltages are : 
furnished by mercury cells Price £395 


Control panel has zero set and Unconditionally | -: — FLAT FIELD—No loss in depth 
continuously-variable attenuator and no re-focusing needed when 
for each axis. Separate standby guaranteed me ot { changing power 


and power switches are provided. for one year. Ss 

The two axes are electrically and ; LARGE WORKING DISTANCE 

mechanically independent. A —Up to 8” with the 0°5~ attact 

high impedance input is available . ment lens 

and point plotting can be pro ; 

ided if "Limit of error MODERN FURSTIONAL 

better than 0.5%. ‘haa STAND—simple, rigid and 

well balanced. Focusing is 

7 smooth and positive with 
- ie : extra wide rack and pinion 
Ht MANY OTHER 
| Send for EXCLUSIVE FEATURES 


SCIENTIFIC FURNISHINGS LTD. | BAUSCH & LOMB OPTICALCO.LTD 
\ 


POYNTON, CHESHIRE TELEPHONE: POYNTON 2815/2776 GENERAL BUILDINGS, ALDWYCH. WC2 


® 383 
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IT HAPPENED THIS MONTH... 
a glance at yesterday in relation to today 


IN APRIL—( 1799) — Medical and Physical Journal (London) reviews' an essay 
hy Citizen Fourcroy on a newly discovered and controversial substance called 
“oxygen —the very name of which, he feels, will draw upon him “numerous 
groups of men, animated by different opinions and passions. but alike enemies 
to this [concept }.”” Fourcroy believes that the animal system may be impaired 
either by excess or deficiency of this important vivefying principle. Its use, either 
internally or externally in particular diseases excites the “action of life”. There- 
fore, remedies may be classified as oxygenating or deoxygenating. The former 
increase the activity of the whole system. heat, circulation. force, and motion: 
the latter, on the contrary, diminish all these natural effects. 


Although physiological chemists are still animated by different opinions and 
passions, they are now quite likely to agree on the following: (1) molecular 
oxygen receives electrons from a chain of respiratory catalysts, (2) this chain 
involves DPN and flavin adenine dinucleotide (FAD), (3) the electron transport 
is coupled to the synthesis of ATP, thereby providing energy required for “the 
action of life”, (4) Schwarz BioResearch is an excellent commercial source for 
ATP, DPN, FAD, and other important cofactors (ADP, cocarboxylase, adenylic 
acid, guanosine diphosphate, guanosine triphosphate, etc.). 


IN APRIL—(1925)—Harvard investigators report’ their estimations of the 
minimum molecular weight of 14 proteins. They point out. however, that present 
analytical techniques do not permit placing too great confidence in any single 
set of determinations. In some instances (e.g.. the histidine and the tryptophane 
content of casein) different procedures have yielded significantly different results. 
“Only when different methods have led different investigators to essentially 
the same conclusion can we proceed to the furthest implications of the result.” 


Today, analytical methods are much more reliable, and for amino acid determi- 
nations Schwarz BioResearch can supply you with convenient, reliable, primary 
standards. The Schwar: Kit of 18 optically standardized natural amino acids is 
suitable for the most precise research or industrial purpose. Specific rotation 
and nitrogen content are listed on each label. Also available is a unique group 
of over 80 amino acid derivatives and O'*-labeled compounds produced for 
Schwarz by Yeda Research and Development Company, Ltd. at the Weizmann 
Institute in Israel. These are listed in a special catalog which is yours for the 


asking. 


IN APRIL—(1949) —There is described*® the preparation of a stable beef brain 
powder with good hexokinase and phosphohexokinase activity. This powder phos- 
phorylates glucose. fructose, mannose, and their 6-phosphates. but not galactose, 
ribose, or gluconic acid. Sodium salts inhibit phosphorylation of glucose, but 
not of fructose or fructose-6-phosphate. The ratio of glucose to fructose-phos- 
phorylating activity varies in different brain extracts. It is suggested hereby that 
there exist two separate hexokinases which are specific for glucose and fructose. 


If you work with enzymes related to carbohydrate metabolism, you are likely to 
find the substrates you need among the many biologically important sugars and 
sugar phosphates available from Schwarz BioResearch. Many of these com- 
pounds have been labeled with C''. These are listed in our latest catalog and 
price list. Send for your copy. 

1. Review: On the application of pneumatic chemistry to the cure of diseases, Med. and Phy. J. 2:145 (Apr.) 1799 
2. Cohn, E. J.; Hendry, J. L., and Prentiss, A. M Studies in the physical chemistry of the proteins. V. The 
molecular weights of the proteins. Part 1. The minimal molecular weight of certain proteins. J. Biol. Chem. 63:721 


(Apr.) 1925. 3. Wiebelhaus, V. D., and Lardy, H. A.: Phosphorylation of hexoses by brain hexokinases. Arch 
Biochem. 2] :321 (Apr.) 1949. 


c —» SCHW ARZ BIORESEARCH, INC. - Dept. 4H + Mount Vernon, New York 


BIOCHEMICALS * RADIOCHEMICALS * PHARMACEUTICALS /or research, for medicine, for industry 
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GEL FILTRATION with 


A technique 
for separation 
of substances 
of different 


molecular sizes. 
Now extended possibilities with 


Typical applications: SIEVE FRA CTION S 


Desalting of protein solutions The Sephadex types G25 G50 G75 are available as: 


Fractionation of polymers 
Group separation of biological Coarse industrial uses and when high flow rates 
extracts are important 


Medium standard laboratory uses 


] 
Lower limit Fine experiments where higher resolution is essential 

for complete exclusion: 
Sephadex G — 25 Mw 3,500— 4,500 
Sephoder G — 50 Mw 8,000 0,000 


} 


50,000 


PHARMACIA upPSALA SWEDEN 


Representatives Write for our NEW enlarged booklet 


AUSTRIA: Contex Ges. m. 6 H., Wien 1, Wipplingerstrasse 25 - AUSTRALIA: Andrew Thom, Lid., Athom House, 261 Broadway, 
Sydney - BELGIUM: N. V. Société Belge d'Optique, 108, Rue de la Prairie, Gent - DENMARK: A/S Pharmacia, Lindeallé 48, 
Copenhagen — Vanlose - FINLAND: Pharmacia Oy, Alexandergatan 48, Trappa As, Helsing fors - FRANCE: Jarre- Jacquin, Recherches 
et Laboratories, 18, Rue Pierre Curie, Paris (V*) ~ GERMANY: Pharmacia G. m. 6. H., Bad Naubeim, Parkstrasse 12 - GREAT 
BRITAIN: Savory & Moore, Lid., 60 61 Welbeck Street, London, W. 1. - HOLLAND: Van Oortmerssen N. V., De Ruyterstraat 48, 
The Haque - NORWAY: AB Pharmacias informasjonskontor, co Arne Orvig, Darresgate 2, Oslo - SWITZERLAND: Opopbarma 
A.-G, Postfach, Zirich 25 - UNITED STATES: Pharmacia Fine Chemicals, Inc., Sales Office, Box 1010, Rochester, Minn. 
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sure 
filter through 
STAND 


HALL 6 ACHEMA 


There vou will find 


New high resolving papers for chromatography 


New high efficiency media for air filtration and 
air sampling 


A complete range of modified cellulose ion 
exchangers—papers and powders 


as well as technical experts ready to 

discuss all aspects of chemical filtration, 

air filtration and chromatography. 

H. REEVE ANGEL & CO LTD 

Gt. Britain 9 Bridewell Place London EC4 
U.S.A 9 Bridewell Place Clifton New Jersey 


FILTER PAPERS 


Manufacturers W. & R. Balston Ltd. 
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COULTER Scientific books & periodicals 
T | Entire libraries. and smaller collections : 
co U and runs, foreign and domestic 


WALTER J. JOHNSON, INC. 

| lll Fifth Avenue. New York. 3, N.Y.. U.S.A. 

for accurate | |i Cable Address’. BOOKJOHNS, NEWYORK 
: ai ||| British Office: ACADEMIC BOOKS. LTD. 
particle S1Ze 17 Old Queen St., London, S.W.1 


distribution 


data 
BACK ISSUES OF JOURNALS IN 
fast enough SCIENCE & THE HUMANITIES 


Back Issues DEPT.. 


process 16 STREET, 
FARNHAM, SuRREY, ENGLANO 
control TEL: FARNHAM 4664 Casies: DAwWBOOKS. FARNHAM 


perating with a speed and accuracy ; 
NYLON P.T.F.E 
. . . 


iously unattainable, the Coulter 
nter produces data on particle ' ROD, BAR, SHEET, TUBE, STRIP, WIRE 
Mat, COUR No Quantity too smali - List on application 
ion of the sample in an electrolyte r Hy ROLLET & CO., LTD. 
crawn duough 2 moll aperture | LONDON, BIRMINGHAM, LEEDS, LIVERPOOL, MANCHESTER 


nt 1s flowing 
| Which Microreader? 


to its volume and the re- 


Ross's unique experience in building the world’s finest 
Epidiascopes is the best assurance you could have of th« 
practicability and versatility of a Microreader. We offe 
this new product of Ross optical engineering with every 
confidence that vou will find in its many operational 
idvantages, optical excellence and reasonable price the 
complete answer to which Microreader ? 


| ye Takes all microrecord material— card, 
fiche or roll film, 16mm and 35mm. 


% Bright enough for reading under 
normal room lighting. 


% Adaptable to take photo- 
copies. 
Easy to operate — easy to 
carry about. 
Over 1,500 Coulter Counters are already in service in 
industry and medicine. Full details and techmical literatur. Price ASO with 15 
ull Be sent om request lens, other lenses 

available. 


COULTER ELECTRONICS LTD ROSS 


2-4 ASHWELL STREET, LONDON 


ST. ALBANS, HERTFORDSHIRE “ee x 
Write for the Ross Micro- 
Telephone: ST. ALBANS 53402 reader booklet. Demon Wii 


strations on request 


Ross Ensign Ltd. Clapham Common North Side, London SW4 
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of wire-wound 
RESIN 
IMPREGNATION 


under vacuum 


N.G.N. new ‘Resin-impregnating Plant’ not only ensures 
better and far more thorough impregnation of all types 
of wire coils—its faster cycle of operation, coupled with 
carefully designed thermostatic control of vessels and 
pipework, plus full bore resin transfer valve, all combine 
to speed output while reducing costs. 


Work chamber is evacuated to | micron Hg. to degas and pt 
dehydrate components which are then impregnated under 
a pressure of 80 Ibs. p.s.i. 


Surplus impregnant is completely recovered. Absolute 


reliability, both as regards thoroughness of impregnation 

and regular output is assured. 4 
Enquiries for special plant to user requirements are @ 
especially welcome. pis 


N.G.N. ELECTRICAL LIMITED 


AVENUE PARADE, ACCRINGTON, LANCS Tel: Accrington 35611-2 


HOSLAB 
Regd. Trade Mark 
ZENITH Laboratory Rauipment 


(REGO. TRADE-MARK 


POLYTHENE 


TUBULAR SLIDING AyTOMATIC PIPETTE WASHER 
RESISTANCES NEW DESIGN 


} 
| 
Wound on vitreous mes —— Unaffected by acids and aikalis 
enamelled steel tubes — S } It may be used with any clean- 
with oxidised wire | - 
| | ing mixture, 
having a negligible 
temperature co After the initial setting of 
| the water tap, the apparatus 
| 
inductive winding: | PP 
on refractory formers requires no further attention 
are also available | | and will function for as long as 
in many sizes 
required, 
Illustrated catalogue 
of all types free on FURTHER DETAILS 
request ON APPLICATION 


The ZENITH ELECTRIC CO. Ltd. | 
ZENITH WORKS, VILLIERS RD., WILLESDEN GREEN | HOSPITAL AND LABORATORY SUPPLIES LTD. 


LONDON, N.W.2 12 CHARTERHOUSE SQUARE 
Phone: WIiLiesden 6581-5 Grams Voltaohm, Norphone, London LONDON, E.C.1 


INCLUDING RADIO AND TELEVISION COMPONENTS 
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The world’s finest 
industrial cameras 


CROWN GRAPHIC SPECIAL 45 

Ihe basic Graphic Camera for press and technical 
work. Built-in coupled rangefinder, parallax corrected 
optical viewfinder, rangelite for focusing in the dark 
ind open frame finder. Double extension, rising, tilt 
ing and shifting front and Graflok back with Ektalite 
field lens 

CF.904. With 135 mm. f/4.7 Xenar in No. 0 Compu: 


shutter. 
CROWN GRAPHIC FLASH SPECIAL 45 
C.F.905 As above, but including Graflite 
flashgun and connecting cord. 
SUPER SPEED GRAPHIC 
also PACEMAKER CROWN GRAPHIC 
GRAPHIC VIEW 


Manufactured by Graflex Inc., Rochester, U.S.A. 


Junio: 


for further details and price list write to Sole Wholesale Distributors 


NEVILLE BROWN & CO. LTD. - 93-97 NEW; CAVENDISH STREET - LONDON Wi 


FROM STOCK 


The following class demonstration mounts can be 
speedily supplied from our comprehensive stocks 


f visual aids 


uscuta sp: 

triceularia vulgaris 
Pinguicula vulgaris 
Drosera rotundifolia 
Fucus vesiculosus 
Funaria hygrometrica 
Ispidium filiz mas 
Pinus syleestris 
Selaginetla 
Lycopodium 
Collection of Lichens 


Pedicularis sylvatica 


Fuphrasia sp 


Dartingtonia californica 


GERRARD 


AND COMPANY LIMITED 


46-48 PENTONVILLE ROAD. LONDON NJ 
Telephone TERMINUS 8006 7 


Doe You Need: 
Silicic Acid? 


(Specially prepared for lipid chromatography) 
ASK FOR PRICE LIST NA 


32nd & GRIFFIN AVE. « RICHMOND, CALIFORNIA 


SILICONE RUBBER 


TUBING, BUNGS, STRIP, WASHERS, 
BOTTLE CAP LINERS & MOULDINGS 
: MADE TO SPECIFICATION 
ESCO (RUBBER) LTD 
34/3%6 Somerford Grove, London, N.16 


INTERMEDIATES 


ACETALS 
PYRIDINE COMPOUNDS 


AMINOACETAL N-Ernyt-3-HYDROX YPIPERIDINE 
4-AMINOPYRIDINE 
3-BROMOPYRIDINE 
TEAMINE HYDROCHLORIDE 
AMINOACETA 


2-Diryr 


LABORATORY QUANTITIES AVAILABLE 
SEND FOR LIST NO. 14 


HALEWOOD CHEMICALS LTD., 
S EASTBOURNE MEWS, PADDINGTON, LONDON 
TEL.: AMB 4198 
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The Griffin-Grundy 
‘TEN-POINT’ All Metal 
Laboratory Furniture 


MEMBER OF GRIFFIN & GEORGE GROUP - 
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LONDON BRISTOL - BIRMINGHAM - MANCHESTER NEWCASTLE-UPON-TYNE GLASGOW 


Xl 


1 Front and rear welded frames provide maximum rigidity 
2 Removable back gives access to services 


3 Metal drawer tracks and slides incorporate a cam 
idjustment 
4 Rubber buffers to drawers and doors ensure quiet 


operabon 


§ Recessed door and drawer-handles improve appearance 

6 Adjustable shelves in cupboard units 

7 Easily adjusted levelling feet fitted with P.V.C. shoes 
protect floor 

8 Detachable toe plinths 

9 Zinc coated mild steel construction for added protection 

10 Stoved melamine-base enamel inside and outside for easy 


cleaning 


Units dismantle for shipment resulting in 

lower freight charges, and easy assembly on site 
Full instructions are provided with each installation 
Write for literature to-day. 


criffin & George 


(LABORATORY CONSTRUCTION) LTD 


Morden Road Mitcham Surrey Mitcham 9201 
Walsall Road Perry Barr Birmingham 22B Birchfields S002 
in association with Grundy Equipment Limited 


80/20 Nickel-Chrome 


best results in a high tempera 
ture applications 


gives 


Nickel-Chrome-Iron lower 
priced but excellent for use at 
slightly lower temperatures 


Copper-Nickel—low  tempera- 
ture coefficient alloy for use at 
low temperatures 


High and uniform temperature 
coefficient alloy 


The best available material for 
super precision resistors. High- 
est specific and 
lowest temperature coefficient. 


resistance 


x For complete data a 
or complete GILBY-BRUNTON LTD 


Head Office & Works 
SEAMILL, MUSSELBURGH, SCOTLAND 


on all 
alloys and stainless steel 


r -opy of 
wire write for a copy ¢ Telephone: Musselburgh 2369 
our Resistance Hand- 
hook London Office: 47 WHITEHALL, S.W.! 


Telephone: WHitehal! 6058 


MAGNETIC SEPARATOR 


The Magnetic Separator used by the British, 
Commonwealth and Foreign Government Depart- 
ments, University and Commercial Laboratories 
all over the World. 

Separations of at least 99°, purity easily obtained 
even in certain instances when the specific gravities 
of the minerals are so close that they cannot be 
separated by the Centrifuge. 

Standard Instrument includes a non-magnetic Vi- 
brating pan with feed-hopper and collecting pans. 
Can also be supplied with Vertical bulk separation 
attachment shown above at side of Separator. 


Send for particulars. 


CHAS. W. COOK & SONS, LTD. 
97 Walsall Rd., Perry Barr, Birmingham, 22B, England 
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Make an instrumental note... 


that if you have anything to analyse, to measure, inspect, 
or survey, the people to help you are Hilger & Watts 
Spectrometers, Autocollimators, Spectrophotometers, 
Block Levels, Polarimeters, Clinometers, Refractometers, 
Dividing Engines, Electrophoresis Apparatus, 
Microscopes, Theodolites, Interferometers, Levels, 


Digitizers, Photogrammetric Instruments, Ete. 


HILGER & WATTS LTD + 98 ST PANCRAS WAY - LONDON - NWI 


HILGER & WATTS LTD., DORTMUND HURDE, HILGER & WATTS INC., CHICAGO 5, U.S.A, 
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tor 


solvent and water extractions 
left cent of the 
in the insoluble residue 


tiple organi 
hie xosamine! which per 
recovered brain hexosamine 
is overcome 


here im 


and meuraminic acid are seen 


with several brain glyvecoprotem 
in the ratios of their content 
The total concentra 


association 
which vary 


these constituents 


tractions 


of each of 
tion of grev matter hexosamine Is found to be in 
excess of that of neuraminic acid (whereas in purified 
brain ganglioside the reverse is true, that is, meura 
being present im threefold excess of 
by weight Theretore, attempts to 
ganglioside on the basis of the amounts 
acid and/or hexosamine which 


cannot be considered valid, and 


minie acid 
hexosamine 
estomate braim 
of total neuraminic 
can be extracted! 

brain ganglioside can only be determined at present 
by isolation of the material which has the character- 
istie ratios of these constituents. 
this non-ganglioside brain hexosamine and neura 


minie acid os partially accounted for by brain giveo- 


proteins 
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hexose by emulsion 
yim fresh 
neuraminie acid and 
16-40 per cent of grey 
matter hexose is dialysable, that 1s, approximately 
a figure in good agreement 


vield of grey matter 
fractionation is) 2-2-6-0 
Whereas essentially all 
hexosamine is non-dialysable, 


The 
mgm Tissue 


the 


mgm./gm. fresh tissue 
with those given previo islv for ‘labile’ brain glucose*® 

There of variation between Spec Mens 
of brain trot 
of each 
of interest in 
individuality 
on the 
of the 
of human 

The further 
protein components tron 
fractions is now in progress and these are denoted 


is evidence 
different individuals m the total amounts 
different fractions, a finding 
to the high degree of chemical 
this Laboratory in work 


ments im compartment 


constituent in 


relation 
observed in 
another 


same constil 


namely, the glveoprotems 
fluad'* 

isolation of individual brain glyco 
each of the nine primary 


nervous svater 


cerebrospinal! 


Cla. Clb, ete. for cortical grey matter glycoproteins, 
and Wla, ete white matter glycoproteins. 
Antisera have been prepared in rabbits to fractions 
CIV and CV and the localization of 
these substances observed in hurnan brain sections by 


tor 
histological 
the fluorescent antibody technique, as done in the 


Preliminary results suggest 


of CV and a 


ease of brain ganglioside® 


a predomunant ly glial localization 


predominantly ne uronal localization of CIV, and the 


ix being extended to the other seven fractions 
method deseribed 
quantitative 


method 
The 


pron ries a 


emulsion traetironation 


simpler, vet more 


brain neuraminie acid, hexosamine, 


both normal and pathological spect 


oft estimating 
and hexose in 
mens of brain than methods previously available : 
the quantitative separation and study of 
individual brain glycoprotein fractions 
and 


permits 
which 


primary 
differ in their chemical 
further separation of sub-fractions from 
addition, 
mildness of the procedure, it offers an 
studies on one hand, and 


composition 
permits the 
each of the 
the relative 
opportunity for enzvimatic 
for histological studies on the other, and therefore 
useful approaching structure function 


ones In because of 


may be 
problems with reference to givcoproteimns and ammo 
the nervous system 
have 


the 


glycolipids in 
These investigations 
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ASTROPHYSICS 


Terrestrial Accretion from the Solar 
Wind 

IN order to account for the observed motions of 

comet tails, Bierrnann' conceived that the solar corona 

emits suprathermal particles at the rate of 10" 10! 

y Since this material is evidently supplied 

by the Sun itself, this seems to imply that Unno’s 


observation? of turbulent motions in the chromosphere 
and lower corona corresponds in reality to a systematic 
radial emission of particles from the Sun, the velocity 
vy of which is related to the hydrogen ion concentration 
n by the relation + B x 10° 
em.)'* empirical relation is of the same 
form as Parker's magneto-hydrodynamical velocity- 
amplitude relation’ *, v(r) *, the applica- 
bility of which not restricted to the 
chromosphere. Thus the possibility of extrapolating 
Unno’s result to interplanetary space deserves further 


where 


is certainly 


consideration, 

Appheation of the equation of continuity to this 
flux vields nr* constant, r being the radial distance 
from the centre of the Sun. Combining this with 
Unno’s relation, one obtains » r-** and v Kr? ’, 
where K is a constant. Writing + dr dt and inte- 
vrating the resulting equation, the transit time of a 
proton in the solar wind from the solar surface at rp 
to the orbit of the Earth at r, is ¢ 3(r,''?-r,''*)/K, 


we obtain: 


and since K 


t 
Transit time measurements show that ¢ is about one 
day, hence rv, 4°33 10° em./see. and n, 
(B/r,)* 11-65 protons em.’ at the orbit of the 
Karth 


This result is compatible with the recent findings 
of Pope® (from a study of whistlers) and of Kupperian? 
(from Lyman « observations). It is also reasonably 
compatible with van de Hulst’s estimate of 3 x 10’ 
electrons/cm.? at from the 
centre of the Sun, for which the present theory gives 
a concentration 0-74 10”? prot 
ons/em.4 On the other hand, Biermann sugyests 
that at the orbit of the Earth, n, 
on magnetically quiet days, and quotes the outward 
500 to 1.500 hom 


is too high, 


a distance em 


500 protons em 


ranging from 
that 


radial velocity v, as 
It 
his vr, too low ; the 
tails, dependent on 


would seem siermann 
dynamical effects on comet 
ilt from the 


. would re extra 


polation of Unno’s relation Denoting the proton 
mhass by mu. the rate of emission of hydrogen by the 
then myer 2-4 10% gm. sec 
Moreover, the energy of a proton 
13 100 keV... 
localized equipartition of proton and electron energy 
within the outer Van Allen radiation belt, the 


energy of the electrons in this region must be 50 keV., 


Sun is 
travelling at 
is about and assuming a 


mean 


in accord with Van Allen’s results from satellite data 
Electrons of this energy have a velocity v 1-24 x 10'° 
em./seec., vielding an electron flux n,v 1-44 x 10" 


. AGAIN IM Ac cord with recent observations 


em sec 
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The rate of by the Earth 
from the The Earth 
must have been exposed to this flux throughout its 
estimated age, 3-3 vears or 1-04 x sec 
Assuming that the magnetic field of the 
effective in capturing protons and electrons up toa 
12:3) Earth from the Earth's 
centre, as suggested by the onset of field disturbances 
at this distance’, the total 
acereted by the Earth throughout its 
Tim T 1:70 x 10% om. Complete oxidation 
of this hydrogen would yield 1:53 « 10° 
vater, in close accord with the known ocean 
of 1-42 x gm 
that the seas must have been formed gradually by 
accretion of solar hydrogen at the rate of about 1-5 
. and that this process is still taking place 

Finally, the presence of about 1 part of deuterium 


aceretion of hydrogen 


solar wind ts of great interest 


Earth remains 


distance radii 


mass of hydrogen 


existence 


yim. of 
mass’ 
inciicates 


This remarkable result 


tons sec 
in 6.700 of hvdrogen in sea-water is in reasonable 
iwreement with Severnyi’s estimate’? of the relative 
abundance of deuterium at the 
ally allowance is made for the 
isotopic fractionation during the transfer 
This implies in turn a rate of emission of deutertum 


solar surface, especi- 


when possibility ot 


of 3-5 x 10° deuterium atoms/em.? sec. from the 
solar surface. The question of the origin of this 
deuterium remains one of the greatest unsolved 
problems of solar physics 

M. pe TurRvILut 


35 Regent Street. 
Clifton, Bristol &. 


Biermann, Observatory, 77. 109 (157) 


*Unno, Astrophys. J., 129, 388 (1959 
* Parker, Phys. Rev., 99, 248 (1955) 
* Parker, Astrophys. J., 128, 681 (1958) 
Cole Vature, 186, 874 (1960) 
* Allen, Astrophysical Quantities, 106 (Athlone Press, 1955) 
Severnyi, Astron. Zh., 34328 (1957) (in Russian). See also PAys. Abetr 
$666 (195s) 


GEOPHYSICS 


Measurement of Positive-lon Density 
in the lonosphere by Sounding Rocket 


Two sounding rockets, Kappa-VIII-3 and -4, a 
detailed account of which will be published elsewhere, 
were fired at 15h. 32m. 00s. September 22 and 20h. 
25m. 00s. September 26, 1960, in order to observe the 
vertical profiles of positive ion density in the iono- 
The launching site was the Akita Rocket 
Range in Japan, of which the geographical co-ordin- 


sphere. 


ates are lat. 39° 34° N. and long. 140° 04° E. Simul- 
taneous observation of the here im verti al 
incidence was made at the Akita Radio Wave 


Observatory of the Radio Research Laboratories, 
geographical co-ordinates lat. 39° 44° N. and long. 
140° OS’ E 

Each rocket provided with 
Langmuir probe in the nose cone, which was split 
veri ically parts at an altitude of 
60 km. to expose the ion probe to space 

The probe installed in the rocket for the day-time 
flight was a meshed spherical cage of molybdenum 


was the spherical 


into two about 


ia 
13 
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+ + 
K Vill 2025 JST 


Altitude 


Positive ion density per cm.* 


i density a + functh 


Pilots of i 
‘ during descen 
K-laver: Ne(ks) that of 

These 


values are caleulated fr 


wire of O3 mm. diameter and 
welded electrically 
probe Was used sO aS TO 
the effeet of the 
electron emission from the surface of 
the excited by the ultra 
violet solar radiation 
in the upper atmosphere. This effect 
has been found to cause serious dis 
measurement of 1on 


form ot 
eliminate 
strong photo 
probe 
component ot 


turbance in the 
current'. The spacing of the wires 
was such that the ion sheath formed 
around the perfectly 
spherical, and the 
region of low ion density in the iono 
sphere were reliable. The has 
a diameter of 2-0 em. and is gold- 
plated. The probe for the night-time 
flight was the gold-plated 
spherical shell the 
diameter 

Each probe was fastened at the top 
of a long tapered metal rod of 65 em 
to avoid deformation of the ion 
sheath around the probe due to the 
rocket body. The metal rod, made 
of duralumin, with sil 


robe was 


observations im 
pr 


usual 


but of same 


was coated sili 


Ks-layer and 


10* 


uo 


altitud: 
Ne(E) is the 
Fmin.) 


mm the ion 


100 


Kim. 


100 


is that 


rams sh 


ft 


bservations 
electr 


Ne(Es) 


m density 
west part 


wn in 


Fig 


ot 
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cone resin to usulate the probe 
electrically from the environment 
When the probe system was im 
mersed in plasma, the ion current 
in the probe systern would flow 
only from the spherical probe, and 


the ion density 
would be quite trustworthy 

The flights 
complete records obtained 
throughout both and «de 
scent In this communication, we 
results an 


calculations of 


were successful and 
were 
ascent 


describe preliminary 


alysed from measurements of ion 
densities by sounding rocket \ 
complete analysis of the observa 


tions will be reported elsewhere. 

Fig l 
the positive 
from the observed probe currents at 
potential of about 2O V 
the body of the rocket 
values of electron temperature 
the 
essential for 


shows the protiles ot 


ion density caleulated 
a probe 
avainst 
The 
and 
which are 


ionosphere, 
calenulation 


OTL 


of the ion density from the probe 
current, were taken from Yone 
zawa's paper Depending on the 


ion sheath, 
ilation 


behaviour of ions in the 
different methods of 

were acd®pted for 
of the 

orbital 
the orbital re 
of the 
can collide 


caler 
various altitudes 
rocket namely, regions of 
collision and 
sheath In 


a portion 


collisions, ome 
motion im the 
“ion, only 
ions gathered on the probe 
with the meshed spher 
ical cave The 
factor, that is, 
determined 


eor 
collection 
here 


configura 


rection 
probability, is 
the 
the 
factor ts 


geometrical 
the 
hele, ed to he 


from 


tion of probe 


correction 


£ 


band 


Iono 


obtained at the 


Akita Radio Wave Observatory 
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K-VIII-3  1532]ST Sept. 22, 196 4 
) 
| 
Ne(E) 
7 

Sept. 26, 1960 

q 

| 

160 + — — + 4 

| 

te | { 

ag 

: 3 

- 

Pin 


Henee 
the hatched area im Fig. | indicate the probabl 
maximum values of the ion density 

The by vertical 
observation of the jonosphe re are shown in Fig. 


about three times as great 
by 


incidence 


the true 
are’ plotted im 
and 


curves obtained 
electron denmsit\ 
height scaled from these ¢ 
Fig. | to 
clemsit 

It is remarkable that the 
time and at night ascents 
with durmg the 
the mumenecal values of electron density 


j 


Numerical values of the vt 


irves 
m order the electron 


compare 


records both in the day 
the close 
Also, 
scaled from 
tor 


during show 


agreement those clescents 


records agree fairly well with those 
density in the 
It is interesting that th 
remarkably thin 

very density, 


laver observed in 


measurements by soundmg rocket 
night measurements indicate 
ot dlensit\ 


corresponding to the 


ot 


layers ion im space 
sporadic 
Furthe rinore, if 
that the rather low 
of 60 km. in the ionosphere during day-time 
are indebted to the Institute 
in the Universit, Tokvo 


ro ket ot VITl 


Maeda tor hus 


low 
f obser 
is noticeable from 
altit ticle 
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Lavas from an Abyssal Hill on the Floor of 
the North Atlantic Ocean 


IN May 1958, during a cruise of R.R.S. Discovery 
‘7, underwater photographs by Dr. A. 8S. Laughton 
revealed rock outcrops and talus slopes on a small 
hill which 200 m. from the Iberia 
Abyssal Plain to a summit depth of 4,960 m. and is 
situated 300 miles north-west of Lisbon at 41° 21'N 
14° 28 W Dredging produced a large collection oft 
rocks the hill This significant 
because it is believed to be unique’ and may repre 
sent material from an outerop of Hill’s “seismic 
Layer 2°*. The petrographic homogeneity of the 
collection indicates that the dredged stones were not 
erratics : four are bedded palagonitic vitrie-tuffs and 
four are granitic erratics, but all the remaining three 
hundred and fiftv-four are highly altered vesicular 
basalt. Some characteristically shaped fragments of 
pillow lavas contain relatively fresh material. in 
cluding a few grams of a tachylitic margin which has 
escaped palagonitization. The magma appears to 
have been a porphyritie bytownite-rich augite-basalt 
without olivine Extensive alteration, 


abyssal 


rises 


from collection is 


believed 
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intervals 
A the 


in 
magnetization 


) falling 


hydrothermal, ly soft 


In the course of alteration 


has produ ed relati 


from the origimal lavas 


Ks 


there was significant oxidation of iron; 
lime and magnesia ; 


loss of silica 
gain in potash ; manganous oxic 
was redistributed as pelagite within 
Autoradioyraphs show that this secondary 


manganese 
the rocks 
pelagite is quite strongly radioactive and accounts 
the unexpectedly high radioactivity 13 
equivalent-U,O,, an amount that would be normal 
for a granite) measured in the 
altered lavas. The ‘manganese the 
stones (visible in Fig. 
netive 


tor 


bulk samples of 
encrust ing 
3) is also quite strongly radio 
p-p-m. e-U,O, Probably. both 
the pelagite within the stones and that the « 
crustation were deposited after solution 

and acquired its radioactivity the 
available evidence does not sugyest that 


(about 
im “nh 
seawatel 


Che 


the original 


from 


sew 


hasaltic was unduly radioactive 
Data presented in Fig. | indicate that 


lavas are slightly less magnet 


magma 
the altered 
than normal basalts 

t 
) lie within the known 


although their susceptibility (median value 5 
oersted and 
(median 5 
range of variation for basalts 

Fig. 2 results of determinations 
pressional wave velocity in the altered lavas. Velo 
were measured temperature and 
pressure, parallel to a uniaxial compressive stress of a 
few tens of atmospheres. 


remanent 


shows ot 


eom 


cities at room 
Variation of velocity with 
hydrostatic compacting pressure was measured in 
six jacketed saturated specimens under differential 
confining pressures of 1-1,000) kgm./em.* using 
apparatus similar to that of Wyhe ef al \r 
1,000 kgm. /em.* the three softer specimens had become 
crushed and compaction was complete in the others. 
The maximum increase in velocity observed was 
30 per cent. This result, and those of Fig. 2, indicate 
that the seismie velocity obtaiming in these altered 
lavas under the sea bed would be in. or below, the 
lower part of the range of velocities (4-6 km./see 

ascribed to Layer 2. It is suggested that lava flows 


= 
4 
0 
kap. €.m.u. oersted/ er 
Fig. 1. Histogram showing distribution of apparent susceptibilit 
hui 
. in 43 specimens of la f obs 
thonms per of 2 ] is inter t 
remanent susceptibility and H 
of 
lonos phe and Space Research in 
|| 8 Report of m Rockets and 
antics (Tokyo, 1060) 
Yonezawa, T., J. Rad, Res. 2, 6% 
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utered basalt could be common im Laver 2 under 


the Oceans 
The collect neludes twenty large 
breeemted surtace 


slabs thought 
ot am ote rop 


to be pieces ot the 
Exam 


held 


nation of 


together by enerusting ‘manganes« 


these slabs (Fig. 3) has suggested details 


process Whereby the angular detritus 
talus slopes 


ota weat herimy 
aphed on submarine 


been detached 


photo 


ntly 
huave 


from the OUTCTOp Ss The 


rlocking angular 


f closely 


themselves mddled with eracks 


wnts of lava lime 

ith dendritic 
eontainm a ‘soil of the 
and chlorophwite, 
It is suggested that 


films of pelagite Phe wider cracks 
lav nuneral alteration-products 
with occasional 


sand zeolites the ch} re 
i Z it change in 


with 
prise ott 


the formation of these 


unerals may serve to angular fragments 


the line of pre-e stiny eracks 


shrinkage 
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PHYSICS 


An Apparent Paradox in Crystal 
Structure Analysis 


\ COMMONLY test for the 
ervstal structure deduced from X-ray diffraction data 
is to perform a Fourier synthesis using the observed 
amplitudes and the caleulated 
phases (x-) im the Fourier soefficients (namely 
F OXp ix and to verify that this diagram gives 
peaks of the right magnitudes at the assumed posi 
elsewhere. It was thought 
examining what would happen if the 
amplitudes and the phases that are fed in belong to 
different structures [he tests that were carried out 
are brietiv described here, together with an explana 
observed and their relation to the 


usexd correctness of a 


structure 


tions of atoms and none 


worth while 


tion of the results 
methods of structure analy SIS 

\ series of syntheses wese first calculated using the 
from the atomte positions of 


yhases (x,) calenlated 
but emploving (a) structure 


tyrosine hydrochloride 
amplitudes that were completely random, (4) structure 
amplitudes which were made equal for all reflexions 
except for a falling off with (sinf/>) corresponding to 
the factor and (c) using a set of 
amplitudes which made, so far as 
anti-correlated to the correct values about the mean 


unitary structure 


were possible, 


In everv case, the atomic peaks occurred at the same 


positions as in the assurned structure from which the 


phases were calculated. 

This result, quantitative details of which will be 
the known fact that. 
structure, 


published elsewhere, confirms 


particularly for non-centro-symmetric 
correct phases are of much greater importance than 
the positional 
For example, severe extine 
that 


correct) amplitudes in determining 
co-ordinates of atonis® 
tion can be tolerated provided only atom 
positions ere required 

These 


hie tase 


the structure 


tests suggested another possibility, namely, 
of the calculated phases of one erystal and 
amplitudes of a completely different 
erystal and secing what the resultant Fourier synthesis 
would look like. Fig. 1 (a 
It is the « 
which the phases were obtained using the positions 


was obtained in this way 
projection of a erystal (svmmetry P2,) for 
of the 13 light atoms in the molecule of tyrosine (as 
if occurs im tyrosine hvydrochloride', a A 

9-0A,, 5-1A4.. 8 92°, Z 2, but without 
the two chlorine atoms) and the structure armplitudes 
F,| of an imaginary erystal having 6 atoms in its 
asyinmetric unit, but having the same unit cell and 
the same mumber of electrons in the unit cell. The 
positions of these atoms are marked by crosses in 
Fig. |. They were taken to have a suitable scattering 
factor falling off with angle as for a carbon atom, so 
that the average intensity for both crystals would be 


i} 

: 
} 
| wa 
| 
4 
2 
| 23. 461 (105s 
\ t ' 
big Histowre showing distrifution of compressional wave 
vel th “ opr to water saturate i evlinder- 
| ‘ Number baerVations (per cent) in intervals of 
: whe 
ees 
ery 
| 
- 


the sani Fig. 1 (/) is the electron-density 
obtained by feeding back the data for 


wing both the amplitudes |F 


exactly 
diagram 


tvrosine, that is, and 


the phases a, of tyrosine itself. It will be noticed 
that there is a marked agreement between the two 
diagram and that all the atoms of tyrosine have 
come out im the first diagram even though the data 


for structure 
different 
in Fig. 1 (4) are 


amplitudes used were of an enti ly 
erystal Phe peak heights which are val 
however, very unequal in Fig. I (a 
and traces of new pe aks have appear one of whic! 
the 


any 


is about equal in electron densitv to one of 


Nevertheless, the 


semblance of a peak at three of the atomic position: 


tvrosine atoms absence of 


of the structure amplitude data of the crystal used 
wrked by 


The use of a 


CTOSSES very astriking 


difference synthesis’ cannot be 


expected to reveal the atomik ms of these three 
ng but ‘eorrect’ atoms, since for a difference 

the to ben earungetiul, and Thust be very 

nearly equal m phase However, Fig. 2 has been 

tleulated using (\F,! F exp ix. as the Fourier 
coeflicients, where |F',! refers to the six-atom struc 
ture and | to tyrosine It will be noticed that 


although. at some of the tvrosine atoms (marked b 


dots), there is a small negat 


three of the pos trons 
positive density, the other 


\ 
ive density, and although 
still indicate a | 
three \ 
In general, the positive 
exceed 


smal 
ators still tar 
tO appear and negative 
lensities do not that of a helium atom any 
n this diagram 


logical conelusion to make 


where 
It appears to be a from 
he abo re ilts that 


ing the amplitudes of the correct structure, but the 


if a Fourier svnthesis is mad 


phase caleulated fron assumed atomic position 
») 
Fig. 1 
i 
He) 


Fig. 1 (6 
Fig. 1 xis pr t the | er tl 
ett ents a) i xI wi 
» a hypothetical six-atom structure marked ! rosses and 
refers to the structure of L-tyrosine Cont rs t t interva 
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= 
. 4 
‘ 
~ 
ha 4 
Fig 
Fig feren Fourier t Xp iae 
lit ne tiv k s. TI ntour 


thes then the svnthesis 


bit 


atomic positrons On 


different from resultant 
would contain peaks at the assumed po 


the correct 


not necessarily at 


the other hand, it is well known that the method of 


Serres ot SUCCESSIVE Fourier svnt heases 


ising a 


the eorrect 


often 
structure and im fact 


it, which is in apparent contradiction with the 


vives converges to 
above 
statement 


There is, 


remembered 


however, no real contradiction if it is 


that in the present test the assumed 


posit Mons are all completely w rony whereas, 
n structure analyses which converge, at least some 
of the atoms of the assumed structure would be at 
the correct position (for examp! the heavy atoms 


rhe difference between the 
strikingly by 
of the de-convolut 


function and of the modulation of one 


when Stile h are present 


two cases is seen most applving the 


general ideas on of the Patterson 
structure by 

Thus, the 
xp (where {F'4) is the amplitude 


1 and ag is the phase 


another deve loped im laboratory 
svnthesis exp 


corre sponding to a 


our 


structure 
corresponding to a structure B) is essentially equis 

alent to the modulations of the Patterson diagram ot 
the strueture 4 with the actual structure B. In this, 
difficult to that only 
corresponding to the atomic positions of B and none 
of A, provided that 4 and B 
common. However, if the structures 4 and B have 
some atoms (/’) in then not only would 
these atoms (2?) and the remaining atoms of B come 
out prominently, but also there would be weaker 
peaks at the positions of the remaining atoms of 4 
also. their strencth being greater the larger the ratio 


it is not show peaks occur 


have no atoms in 


result shows that a neces- 


op Spe. This last 
l l 


sary condition for peaks to occur at the unknown 
correct’ atomic positions is that at least some of the 
atoms used for calculating the phases must be at 
the 


these correct 


nearly correct Since it is 
mean contribution to the intensity of 


atoms that determines the strength of the peaks at 


eorrect’ or positions 


the unknown atomic positions, a small number of 
hea atoms would serve this purpose eq rally well 
Looked at from the phase point of view, convergence 
is usually fast in successive refinements in the heavy 
atom technique because a large proportion of the 
phases is already nearly correct at the beginning 
In fact, 


half the phases are correct), a structure 


if the value of cp* is 50 per cent for about 
would refine 


rapidly even from very high PF values 


% 

2 

\ 
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\s mentioned earlier, a peak has actually app ared 
at one of the crosses in Fig. | (a), contrary the 
theoretical prediction We believe this 1s fortuitous, 
and this is confirmed by the fact that no peaks at all 
have deve loped either in this figure or in the differen: e 
synthesis’ at three other such positions. 

It will also be noticed that in Fig. 1 (@), the peak- 
in the assumed positions have re appeared with 
unequal peak heights, which itself would imdicat 
that it is not correct, in addition to the large value 
that oceurs for the residual factor (FR value) 

There has been some discussion im the 
5) as to whether the PR 


literature 


see, for example, ret value 


is really useful in judging the degree of correctness 0! 
ne struc 


an assumed structure, particularly since sor 
to 


tres with fairly low R values have turned out 
The difficulty in the past has been that 
per 
difficult to 


this caus 


mcorrect 
‘ xperimental errors were often greater than 10 


and it Was sometimes 


errors 


cent in 


listinguish between arising from 


and those arising fron 
So also, m 


a part of the assumed structure 
one proper fron 
o-ordinates Was wrong 
t of 
order m= om 

factor 


beimg wrong SOme CASES, 
would 


because one set of positional 


refine well whereas the others we not, 


or because of a wrong choice of origin ou two 
The cone 
anisotropy 
lifficulties 

used and an accuracy 


is attained, then the probab 


irence of di 


possi bill 

tirection a very 

would also lead 

dimensional data ar 

than 10 per cent im / 
of the R va 


would negligible 


However t hres 
of better 


being low and vet the structure 


wrong 
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Electroluminescence of Gallium Phosphide 
Crystals 

IN the first papers on the electrolumunescence ot 
vallium phosphide’, photographs of the emission 
spectra of undoped and zinc-doped crystals were 
observed to differ As a working hypothesis, Wolff, 
Hebert and Broder! suggested that zine might form a 
in gallium phosphide analogous 
Carrying this analogy 
the zine 
carriers injected at 


luminescent centre 
to copper in zine sulphide. 
they 


t 


further. proposed that centres are 


ionized by with charge 
the negative electrode 


gative electrode). 


the luminescence in most Cases 
Since this work 


observed 


originated at the ne 


was reported, several workers? have 


eleetroluminescenee at grain boundaries in gallium 
phosphide polycrystals and 


junction recombination to be the domimant 


have proposed p? 
lurmines 
report 


eent mechanism. Grimmeiss and Koelmans* 
that undoped or weakly zine doped electroluminescing 
polyerystals can be shown to contain both p- and 
n-type regions (they were mainly n-type and all give 
the same Heavily zine-doped 
samples were uniformly p-type and did not electro 
I have investigated the electrolumimnescence 


emission spectrum 


lLuminesee 


NATURE 


of gallium phosphide single erystals of uniform con 
ductivity type and find the emission speetrum from 
undoped n-type erystals to be similar to that rep wrted 
Koelmans. Weakly zince-doped 
rystals, however, p-type (10' carriers c.c., 
50 em.2/V. see. mobility, Hall effect 
ments) and give a unique eleectroluminescence emis 
sion which is probably the same as that observed by 
Wolff et al. (The ‘zine’ electroluminescence has also 
been observed by M. Gershenzon (private communica- 
Heavily zince-doped crystals are darker in 
accord with 


by Grimmeiss and 
are 


from measure 


tion).) 
colour and do not electroluminesce, in 
the observations of Grimmeiss and Koelmans 

The cry astals studied were grown trom solutions of 
10-20 atomic per cent of phosphorus in gallium by 
1.200° C. The silica vial 
was in a constant -temperature the furnace 
throughout the erystal-growth operation Zine was 
introduced by mixing metallic zine with the gallium 
and heating The crystals 
obtamed usually 
with 


slow cooling from about 


zone ot 


phosphorus before 
from these procedures are 

111 faces and 
OS mm. They are single crystals although 
X-rav diffraction data and etching 
experiments indicate 180° twinning Single-ervstal 
whiskers have also been obtained from sublimation of 
gallium phosphide crystals or powder and are also 
Undoped crystals are 


dimensions of about 


bets 


im some cases 


observed to electroluminesce. 
spectrographically pure except for traces of silicon 
rhe effect of the silicon impurity on the luminescent 
properties is not yet 
samples have been prepared. 
actually 


silicon-free 
Hence, it is not 
present in the 
surface 


known. (Some 


known whether silicon 1s 


gallium phosphide lattice or 1s merely a 
contaminant.) 

The electroluminescence emission 
obtained with a Bausch and Lomb grating 
chromator and a 1P21 photomultiplier detector, the 
output of which was fed to a Moseley X -Y recorder. 
A potentiometer atta hed to the wave-length drive 
of the monochromator provided a linear wave-length 
Y axis of the recorder All spectra were 
in equal energy basis for the 
of the detector. Silver paint 
used for all the 
reported here lhev are rectifving with breakdown 
potentials of a few volts. In all cases the light 
sion originated at the negative electrode 

\ typical electroluminescence emission spectrum 
This 
resembles the spectrum reported by CGrimmeiss and 
Koelmans except for the relative peak heights which 
In their spectrum the height 
of the length peak is roughly twice 
the height of the shorter wave-length peak Then 
low tempera 


spect ra were 


mono- 


seale on the 
corrected later on 
spectral 

electrodes 


response 
were measurements 


emis 


of an undoped crystal is shown tn Fig. 1. 


are markedly different. 
longer wave 
measurements. however, were made at 
internally excited 
could enhance the longer 

Emission spectra taken at room temperature and 

crystal 
shown in 


ture, where photoluminescence 


wave length emission 
100° C, from a weakly zine-dop 
eent zine) 
zine’ emission is clearly seen 

is in contrast to the 59700 A and 


at about 
approximately 
Fig. 2. The unique 
Its peak at 7000 

6500 A. pe obtained 
It is than an order of 
energy than the ‘undoped’ emission which can be seen 
in Fig. 2 as a small peak near 6000 A. The structure 
in the ‘undoped’ emission 1s masked by the overlap 
of the 7000 A. band. The the two 
spectra in Fig. 2 have been normalized to percentage 
The two spectra coincide, 


per are 


erystals 


yreater in 


from undoped 
magnitude 


iks 


more 


ordinates of 


of maximum brightness. 


R 
4 
Srinivasan, R., Proce. Ind. Acad, 80, A, 19 (1959 
Te le. K rystals and X is Londot 
whandran, G. N., and Raman, Acta Cryst., 12, 
and Trueblood, K. N., Acta Cryst, 9. 615 (1956) 
3 
Yer 
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of the erystals, and am particularly grateful to Prof. 
J. J. 


arbitrary unite 


rightness 


0-66 


emission spectrum from undoped 
mphide ervstal 


approximately ; the deviations have not vet been 
significant 

Che results corroborate the observation of Wolff. 
Hebert and Broder, that a unique red electrolumines 
cence 1s obtained from zine doped gallium phosphice 
found, however. that the zine concentration 
per cent only 


obtained lower 


determined to be 


| have 
zine 
non-luminescent er The 
limit on the zine concentration is not known as vet 
correlate the 


is eritical ; above about 


stals are 


condueting 
amount of ‘zine’ emission with the zine concentration 
[t is possible that (irimmeiss and Koelmans did not 
the 7000 \ the concentra- 
zine in their 
low, and in their heavily doped erystals too high 
Che role of the zine impurity in the 
not known It 
with copper in zine sulphide 
junction and impurity band formation have also been 
shown to play an Important part in carmer injection 
electroluminescence®, and it that the 
unpurity is involved in this way 
I wish to acknowledge the 
L.. Peirson and ©. V. Osterday 


“ain experiments to 


observe ernission because 


tion of weakly doped erystals was too 
luminescent 
to draw the 

However, 


is tempting 


Process 18 


analogy 


is conceivable 


Zit 


Messrs 


pre parat mn 


assistance of 


in the 


O64 O72 


Wave-lenath («) 
Fig. 2 Electroluminescence emission spectra from zine-doped 
gallium phosphide crystal at room temperature and — 100° ¢ 
(O, room temperature; x, 100° 
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The Unit of Neutron Flux 


We wish to support the suggestion’ that a unit of 
neutron flux be defined. We feel, however, that it 
would be more practical to detine the chad as follows 


l chad 


The tlux in most existing or contemplated powet 
reactors les in the range of 10'2—10" n./em.* sec.. 
the flux in zero energy reactors is generally about 
10? n. and that encountered in sub-critical 
assemblies is approximately LO® n High 
flux research reactors operate at flux-levels ranging 
up to about Lo! The whole range of 
applied neutron physics could therefore be covered 
the chad. as defined above, and 
microchad (10° n./em.* 
and kilochad. 


objection principle to 


10'? sec 


em.* see., 


em.* sec. 
n./em.* sec. 


conveniently by 
the 


sec.) 


associated units 
millichad (10° n 

While having no the 
definition suggested earlier (1 chad 1 n./em.* see.). 
we feel that our definition is more practical and 
convenient in that, in addition to eliminating the 
clumsy compound nomenclature, it will remove the 


em. sec 


necessity for inclusion of large powers of LO 
I. S. 
D. C. MeENzIEs 
M Priet 

U.K. Atomic Energy Authority, 
Development and Engineering Group. 
Thurso. Caithness 
Harris ture. 188 
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Some Electron Microscopic Observations 
on Single Crystals of Polyethylene 


time ago it was found that in dilute solutions 


SOME 
of polyethylene, particularly of ‘Marlex 50°, 


ery stals rhiaky be formed which can he made visible 
microscopic techniques! 


showed 


by means of electron 
Morphologically, these 
semblance to single ery stals of paraftin, which wer: 
observed for the first time by Dawson and Vand? : 
the latter show a spiral terrace growth, the height of 


ervstals much re 


the terraces corresponding to the length of the chain 
molecules 

Kelier' pointed out that the chains in the poly 
ethylene crystal must necessarily be folded and that 
the height of the terraces corresponds to the distances 
between successive folds. He also noted that the 
crystals lose their crystallinity in the electron 
microscope, but that their morphological shape is 
probably preserved. 

In an attempt to study undecomposed specimens. 
in which freshly prepared specimens were exposed 
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Keller and 
obtamed completely different pict ures 
Although the crystal was still lozenge-shaped, it 
revealed a distinet division into four sectors, which 


to a low-mtensity electron beam, 


were characterized by striations running non-parallel 
to the erystal boundaries, but which in our view were 
listinetly arranged in the (310) direction 

Some time ago we studied these types of erystals 
From the 
that the 


Using 


by electron microscopic stereo-ter hniques 
mierographs we gained the 


crystals possess a pyramid-like structure. 


HMpPrerssi¢ 


this technique, two micrographs are secured with the 
different angles to the beam As 
difference between the 
pictures, we that the striations 
possibly be due to extinction effects, as is sometimes 
stated in the literature 

Application of this technique requires that two 
pictures be taken of each crystal; owing to the 
change of the crystal in the electron beam, however, 
it IS quite exceptional that two suitable The rographs 
will be obtained. this difficulty, we 
decided to use replica techniques. After some initial 
troubles had been overcome, we succeeded in securing 
pre-shadowed carbon replicas of polyethylene crystals. 

We then took stereographs of these replicas ; the 
first micrographs thus obtained completely confirine d 


specimen set at 


there was no visible two 


concluded cannot 


To obviate 


our observation mentioned above with regard to the 


Fig. 2. Replica of a crystal of polyethylene. (« 15,000) 
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Sore of the plates also revealed 
that the striations are straight. A model made ot 
these structures is shown in Fig. 1. As can be seen 
from this model, the crystals do not have a true 
pyramidal structure, but can be better represented 
by a pyramid with a depressed apex Mention ought 
to be made here of a statement by Bassett, Frank 
and Keller? that a pyramidal structure might be 


pyramidal struct ure 


expected. 

Although several attempts 
past at explaming this striated structure, attention 
has never been directed to the relation between this 


been made in the 


structure and the spiral terraces observed in 4 later 
In some of our replicas, both the pyramidal 
and the terraced structure can be seen (Fig. 2). 

In view of the information provided by these 
micrographs, we expect that it will become possible 
to shed more light on the relation noted by us, and 
the m Which polyethylene 


stage, 


in general on 
eryvstallizes from solution 


way 
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Localization of Ferrous Corrosion by 
Azide 
large number of rust inhibitors, 
sodium azide, has 
1 have made 
between ferrous 


AMONG the 
one of the simplest in strueture, 


vers 


attention some 


interaction 


scant 
observations on the 
materials and neutral aqueous solutions of azide at 


received only 


ambient temperature. 

Mild steel normally under azide 
sufficient concentration, this additive 
counteracts the effect even of chloride! 
However. if mild steel is submerged in 1 AZ sodium 
azide containing 0-2 M sodium chloride, a scratch 
is made on the metal with a glass needle, and an 
anodic potential applied (for example, 2 V. vs. a 
stainless cathode), a sharp red line 
appears instantly along the seratch, as if the steel 
were bleeding. This demonstration of highly localized 
attack is, however, only successful if no more than a 
few minutes elapse between the ‘wounding’ and the 
application of potential Otherwise the seratch 
immunizes itself, obviously by growing an oxide film 
under the galvanic action of dissolved oxygen. If 
the scratch is applied in air, healing by dry oxidation 
is less rapid, and the lesion may be developed by 
submersion and anodic treatment after much longer 
intervals of time. The red ferric azide complex issuing 
from the scratch later diffuses away and hydrolyses, 
leaving a cloud of ferric hydrate. 

A high-carbon steel, several low-alloy steels, a 
variety of cast irons, and 13 per cent chromium iron 
behaved quite similarly. A ferritic 17 per cent 
chromium iron also gave a ‘bleeding’ effect, but in 
this case the electrolysis had to be applied not later 
than a few seconds after the steel had been scratched 


solution In 


COTTOSIVG 


steel rod as 


fe 
big Mintel of the st t tructure thy st 
Gard 
ic 
rie 


lta 
under the azide/chloride solution Austenitic 18-8 
type stainless steels gave no « ttect, even if thev were 


made anodic while being scratched The effeet may 
therefore be deve lop ad as a sort ing test for steels and 
perhaps also for showing corrodible areas in welds 
Voltage and concentrations are not eritical for the 
effect Chloride may be replaced by bromide 
or iodide, but in the absence of halide the serateh 
(Attempts were made 
azide by which is 
azide and also forms a red ferric complex 


to occur 
not deve lop to replace 
thioevanate, iso-eleetronie with 
Thiseyan 
however, showed no localizing action It is an 
anodic stimulator of corrosion, not an inhibitor. 
The role of azide in these dual 
as an inhibitor of the attack, reagent of 
the product of attack Similar effects can be produced 
with pairs of additives in which these two functions 
are separated ; for example, with benzoate as inhibi 
tor and ferroin as reagent. Also oxidation need not 
he « lectrolytie but can be galvanic. 


ate, 


experiments is 
and as a 


using oxidants 
Ferric vanide can be used as 
oxidant and reagent in one, 


such as persulphate. 
as in the ‘ferroxy] test 
for showing up pores in tin coatings of steel Con 
Hous localize i Corrosion should. then, be generally 
favoured by four 
the 


factors (4) oxidizing conditions, 
presence of a stimulator, (c) the presence of an 
inhibitor and (2) the presence of a reagent. Table | 
rive examples of which 
a seratch could be produc ed 


such combinations by 


corrosion. lin ited to 


Tal eT F CONDITION FADIN SCRATCH ATTA Mur 
STEEI 
ridant Stimul Inhibitor Reaget 
Sodium Sodiur 10 
id azide izide 
ul ( Cyel 0-05 Ferri ( 
hexy! cyanide 
imine 
Oo” n-Decoie 0-001 2.4-D 
r wid® trosc 
resorcinol 
\ n-Decole 0-01 o-Phet iM 
acid® anthr 
line 
ilphate 0 02 0 001 n- 0-01 3 
acid® 
\ ts ooo Sodium o-o1 0 005 
rate 
Persulphate ¢ mw Sodium 0-005 0-005 
picrate 
\ wl Maleic 0-05 Om 
hydrazide® 
00 o-oo! Maleie 0-005 
hyvdrazide® 


piperazine 
* Adjusted with sodium hydroxide to pu?y 


It is of interest to note that azide has none of the 
attributes normally held responsible for inhibition of 
rusting in contrast to the structurally similar 
nitrite, and to chromate or picrate, it cannot act as 
an oxidant It differs from the carboxylates jn 
that it does not precipitate iron from solution, and 
from the amines by the absence of alkaline character 
Unlike the proprietary preventives, it has a 
very simple structure. Further work on the azide 
iron interaction may help to throw light on the stil] 
rust prevention by 


rust 


mechanism of soluble 
additives 
I wish to thank the Mond Nickel Co., 


permission to publish this communication 
P. Herscu* 
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Ltd., for 


Arthur D. Little {esearch Institute, 
Inveresk, Nr Edinburgh. 
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Hydrogen Bonding in Apatitic Calcium 
Phosphates 

Ir is well known that the formula of naturally 
oceurrmg and of precipitated synthetic hydroxy 
apatite is Ca, o(PO,),(OH),: the molar Ca/P ratio 
of these compounds is 1-667. The compound men- 
tioned can adsorb a amount of water. 
For other synthetic calcium phosphates, with lower 
CaP ratios, the X-ray diffraction spectrum remains 
the same. 

By combining data principally obtained from infra 
red spectrometry, X-ray diffraction and chemical 
methods of investigation, we have established that 
the general formula of the apatitic calcium phosphate 
Ca, the value of 2 
varying from 0 to 2. Detailed results concerning this 
problem have been presented in a preliminary report 
with some restrictions appropriate to such an over 


consistent 


Serres mm: 


simplified view! According to our conception, 
PO; groups of these compounds are in facet HPO, 


groups which are linked by hydrogen bonds : 
(O,PO—-H OPO,). In our work, special attention 
has been paid to hydrated tricalcium phosphate 
ratio 1-5), or Ca,(O,PO—H OPO,) 
(PO,),(OH) 

Others have reported similar findings in this 
field? *: they point out that py rophosphate, derived 


from these acidic groups by heating below 600° ( 
may be determined by chemical THewarns and are also 
present im bore and teeth 

\ paper published recently® gives us the oppor- 
to present some complementary information. 
According to these authors. infra-red speetra obtained 
from apatitie calcium phosphates with a Ca/P ratio 
between 1-667 and 1-5 
3,400 em. which is attributed to the O-—H valence 
vibration of the OPO H OPO,) Zroups The 
imtensitv of this absorption increases when the Ca'P 
appar 
ently, this observation agrees with the conception of 
Posner et al.’, the amount of HPO, 
inversely proportional to the Ca/P ratio 
it does not agree with the findings of other workers®-5, 
who have shown that this vibration absorbs at about 
2.850 and 2,400 em.-'. Moreover, when the frequeney 
3,400 em.-' is plotted on the graph obtained by Lord 
and Merrifield", the distance O—O corresponds to 
2-85 A.; on the other hand, the distance observed 
for acidie phosphates is only 2-5 A.*.°, and this value 
agrees with the location of an absorption band at 
2,400 em.-*. In our records, obtained with apatitic 
caleium phosphates with a Ca/P ratio lower than that 
of hydroxyapatite, we have actually observed a weak 
band located at 2,400 em.-' and another one, with a 
high intensity, at 3,400 cm.-'. The latter is also 
present on the spectrum of synthetic hydroxyapatite 
and consequently is not specific to the compounds 
with a Ca/P ratio lower than 1-667: as is well 
known, it corresponds to adsorbed water. 

Probably, Posner et al.* have compared synthetic 
apatitic phosphates to natural hydroxyapatite, which 
does not contain adsorbed water and shows no band 
at 3,400 em.-' as it has been verified by us. The 
inverse proportionality observed by them between 
the Ca/F ratio and the intensity of the 3,400 em.- 
wave may be explained as follows: the lower the 
Ca/P ratio of the synthetic caleium phosphates, the 
smaller are the crystals and the greater is the total 
surface of these crystals: in this way, the amount 
of adsorbed water is greater, as shown 


show a band located at 


ratio of the compounds considered decreases : 


groups being 
However, 


can be 


e 
#0 
— 
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Like Posner et al.°, we have observed 
spectra obtained with natural 
hydroxyapatite a band ,(3.560 em.') corresponding 
to the vibration of free OH groups The same band 
appears when larger cry stals of hvdrated tricalcium 
phosphate, obtained by treating in the hydrothermal 
homb, are stuclied mm this the amount of 
adsorbed water is much smaller than in the untreated 
compound, and the band corresponding to free OH 


expermmentall 


on the infra-red 


way, 


croups clearly appears 

This work has been partly sponsored by the Schoo! 
of Aviation Medicine through Aw Research and 
Development Command (European Office) under 
contracts AF 61(514) 1175 and AF 61(052)-268 
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Calcium Exchange of Bone Salts considered 
as a Measure of the Crystal Surface 


COMPARING the vitro calcium-45 uptake by bone 
salts (ashed by «a method slightly modified from that 
of Gabriel) from aleoholic and aqueous calcium-45 
labelled chloride solutions, we have been 
able to demonstrate the occurrence of remodelling 
phenomena (chemical reaction between the solid 
and the ions disperse d in the liquid phase, recry stal- 
lization and of an isoionie exchange, 
which reaches an equilibrium when 8 per cent of the 
calcium ions of the solid are involved. All remodelling 
sses being discarded, we believe that this figure 
In our condi- 
thermal 
surface 


sensi stricto) 


proce 
corresponds to @ pure exchange value. 
stalline ion exchange by 
interfere with the 


tions, the imtraecr 


bration is too slow to 
exchange process’ 

In a paper? 
liffraction data and 
tions, states that the needle-like crystal of bone salt 


50 A. This figure 


X-ray 


mvestiga 


Engstrém, correlating 


roscopy 


recent 
elect ron 


has an average diameter of about 
also by Molnar* 

If the needle-like ervstal is considered as a cylinder 
of the 


nto a 


same length. the base surfaces not being taken 
*ount, one may caleulate, as a percentage the 
olume of the surface/volume of the 


ratio_-plane 


crvstal in the following way 


=h(2Rd — d* 

where h is the length of the erystal; R is the radius 
of the ervystal base: 4 is the third dimension of the 
surface plane volume. After simplifying, it becomes : 


Loo (per cent 


per cent) 


which in the part ue ular case of bone ery stals gives 


+400 
per cent 


when d is equal to the unit (1 A 

It is interesting to point out that the length of the 
ery stal is of no importance for this calculation This 
calculated figure ¢ orresponds closely to the expermm 
ental exchange value in such a way that the latter 
may be considered a real the 
surface. This assumption implies that the composi- 
tion of the surface is not different from the compos) 
tion of the bulk of the crystal. If the ratio is expressed 
in m.?/gm. we obtain a value 250 m.?/gm., which also 
tits the published figures‘. 

This work has been sponsored by 
Aviation Medieme through the Ai 
Development Command (European 
contract No. AF 61(052) 
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Lifetime of the Pyrene Dimer 


THE appearance of a new fluorescence emission 
band in concentrated solutions of pyrene was attri 
buted by Forster and Kasper! to an excited dimer 
formed by combination of an excited singlet molecule 
with an unexcited molecule. Stevens and Hutton® 
have reported the lifetime of the 


emission to be 1-8 10-3 se« During tests 


dimet 
of a 


recently 


new photocleetric spectrophosphorimete r an attempt 
was made to record this long lived The 
instrument was @ modification of a spe etrofluorimeter 
deseribed*, but in which two S00 


emission 


previously 
choppers were used, one being situated in the beam 
of the exciting light and one in the of the 
light The choppers were driven by 


svnchronous motors, 


beam 
fluores scence 
one of the 


and by rotation of 


motors the choppy. rs could be puf into or out ot 


phase so that the fluorescence monochromator could 
the siun of the 
and phosphors scence spec tra or the phosphors 
spectrum alone By adjustment of the photomult, 
and by variation of the amplifier gain, 
increased by 


be made to record either fluorescence 


plier voltage 


the overall sensitivity could be a factor 
of 104 
instrument was checked by 


The 
le phosphorescence 


measurement of the visibl 


Operation of the 
from a 
OOO per cent solution of eosin in anhvdrous glycerol 
which was reported by Mile. Boudin‘ to have a life 
time of about 10° see. We found the ratio of the 
intensities of fluorescence and phosphorescence to 
be, within a factor of two, the same as the value 
reported by Mile. Boudin 

The efficiency of the tested by 
measurements on aerated solutions of fluorescein 
and anthracene, and it was found that the recorded 


choppers was 


& 
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the total! phospho 

Stevens and Hutt 
rece wall-adsorption 
pernnents with 10 V 


the rat f “pobre 


photomultiplier the 


further mvestigation 


Materials Labor 
Holton Heath 


Pool Dorset 


ly reported! a value of 1-8 
with our speetrophosph ‘or the lifetime of the pyrene dimer im de- aerate 
the pyrenm 


pres 


jclohexane solutions This value was obtained 
Dy Theasure the exponontial decay of the emission observed from a 


quenching of flashed solution, the order of magnitude beimg con 
Ve solution \ vas found tirmed by photographing the em 


of the mono constant mitensit\ souree thro 
amd that o «bin phosphoroscope in Which the time intervea 


M 


formation can ul ough t was not act ull 


excitation and observation 


ect the that this lifetime referred to the al dpmer emission 

a factor of about : In an attempt to repeat " bservation Parker 
is formed by combination and Hat char preceding comnumcation) report 
ile with a normal molecule that thev were unable to record an emissron com 


Ven quenching both the monomer and ponent of this duration for a similar solution and 


collisrome t can be shown conelude that if such a component resent of mist 


have an intensity less than ome part of the tota 
dimer emission which has the much 
ot 10) 7 so 
scemee We have agam measured thee me lony 
is the corre lived component by recording pyrene emissjon 
of oxygen, Fy, and F yy from the phosphoroscope on 
corresponding int sities of monomer hu multiplier tube and photographing its signal on a 
the ‘ hee bimioles Solartron oscilloscope type D7118.2 ; the apparaty 
juenching constan ! e dimer and t he was tested by measuring the em on litetime of 
dimer the al © of oxygen "he uranyl sulphate erystals for whi h the observed value 
CLOTION sat 20 that is of 2-53 LO? sec Lex ent agreement 
umn possible wf 10’ litre with the published? | in 
oncentration um an For a 10° M solution ene a Component 
V (ref. 5 Hence time 1-75 was observed whiel 
for the contirms the value previously obtamerl 
mo 0) M In order to measure the ratio of slow to tast com 
tion ponents of the dimer emussion, the apparatus was 
with the modified as deseribed by W illiams® amd the mtemsity 


ch we estimated from low component was found to be 


\ per cent 
length absorption baaricl of the total dimer emission Clearly our previous 
mplication that the two different emission spectra 
from. our expe observed from pyrene solutions are respr tively 
lifetime of the dimer w is 3 | associated with slow and fa 
«s than that found by Stevens and Hutton, was unjustified and the svstem electrome state 


tor vhiel it is cdiffieult an must be more complex than we : Vie zed 


on One possibility which » considered At lower temperatures in liquid paraffin 


that the long ved emission was ‘ » solute or we have observed a value { cc. for the 
tocheniucal ecomposition proacdiuets adsorbed on long-lived pyrene cor poment this could be aseribed 


wall of the vessel (it being assumed that any to the suppression of an energs lependent first -orde 
huminescence from ! vessel wall al have been rad ationless clecay of the cline? whi h sho lead 


T 
| trun 
of the tf as reduced by a factor nel rescore spectrun 
re than 10 vlhiem the chopper moved to rh) owevel me 
} evid fect wa found uw 
the out-of-phase position vial i 
\ ie V solution of Light s pure pyrene im BDH our ene solution im the 
ie-aerated and sealed im a silica optical ce cence being the sam vithn perimental error 
t | nescemee omeasured vhether right-angle ibamunation (460 n fronta 
wing two different wave-lengths tor excitation, 513 mu) was used (im the latter arrange 
vas viewed 
suse of the 
to merit 
Et 
St ns and Hutton The measurement ere then ( \. PARKER fate 
repeated, but with the choppers out of phase and with 
thu t nereased by a factor of 10! Acddnuralt) ato 
apparent phosphorescence enmiussron from thie Lerner 
measured in tl ay. had an inten less than | ee 
It was t) estimated that a component of Hutt 186. 
d 
t} r thy reported cA Va 182 
by Stevens and Hutton must have an intensity less 27 0). Boek 
thy reater part of the } ‘ 
fetime leas than 5 xX | ae 
The measurements 
lin \ lower limit 
ment of the « 
ation of the 10 
to rechuice the intensit ere! 
by a factor of about 7 
tion stated. it was implied 
t with air red 
momer huminescence | 
| 
\ ung that the dime oe 
of an exeited bj 
that 
ad er 
pore 
{ encour 
the 
tir-sat 
mono 
t 
soluti 
¢ 
} 
tine rite 
or 
Phi 
«li 
eX] 
a 
ts 


is possible 
assed sol 
he long-lived commoment 
is much less effeetive me the 
The 
n the complet: absere 
contribute appres 


Outyvassing of maveinm ested rye doses, howe . the daily 


rocatechol decline rapidly iis 
1a rin. may be shown in a typical result listed in Table 1 From 
by the act of sealing these res 


observation that excretion-rates of 


its a major fraction of urinary pyrocatecho! 
appears to be dependent upon the activity of gut 
temperature it is bacteria Since phenol can be erted to pyro 
organi formation of 


and Hatechard to catechol by the 


a conmiparative ly the rmary catec hol m “das follows 

tyrosine phenol pyrocatecho! 

lthough the conversion of tvrosine to phenol ippears 

be mediated by am sent ceolitorn 

1) ! bach’, further oxidation may be non-enzyvmatr 
of 

rsit f Sheffield The site of this oxidation could be within the gut 

versity vethiels 
since pyrocatechol has been reported present in 
faeces 


but oxidation of ume onjugated phenol by other 
body organs probably can occur 
ALFRED A. SMITH 
Department of Psychiatrv and Neurology, 
BIOCHEMISTRY New York Universitv Medical Center. 
New York 
Origin of Urinary Pyrocatechol 


mation of pyrocatechol in rats fed shikini 
has reeently been reported by Booth 

ed that human urimary pyrocate 

these acids 


i 


However. pyro 


Cyclo-Arthenol : a Minor Constituent 
of Linseed Oil 
Prersans 


AR NOL has been tsolated by 


‘fore made ot the 


Barton! in 
} COTTESPO j » euel ‘ 
i rresponding ketone, cyc/o-arthenone, 


fron } latex of the Artor 


atte vards ) i o-workers re e 
method of Weil-Malherbe and rward \ pring and vorker fi th 
} unsaponitiable part ot Strychnos nux vomica*} These 
the urine, adju to pH | 
‘ heated to 100) ©. for LO authors have studied its structure and have demon- 
as heated t« ‘ : 
ed that ey arthenol may be correctly described 
‘utral by the addition of dilute 
19 lolanost -24-en-33-ole 
vas prepared, arm am 
vith the ethylenediamine 


uorescent derivative which 


inf sobutanol and tts fluor | 
that of pyrocatechol ising a 
ter The specificity of the 
pyvrocatechol was determined | | 
ovraphy of the concentrated +s 
nitra-violet dhumination 
spot wi seem which hac the 
en colour as similarly prepared 
epinephrine It has been shown 
ume derivative ire formed 
hol and norepinephrine* Since Other compounds of sumnilar 
ist in urine no correction need laucdenol* eyclo-eucalenol and 
norepinephrine 


nature are cyclo- 
24-methy leneycle 
artanol®, ll of which are characterized by the 


| exeretion-rates in the normal presence of a cyclo-propane ring at 9-19 
I ye cirurnal variation daily In the course of work on the constituents of the 


constant When neo unsaponitiable fraction of vegetable oils [ have 


= 
* 
ov April 8 196] NATURE 167 
ou it ec. and 
The problems associated w 
solutions are not simplified by 
pore ire in vessel sealed-o ey 
nereased to as muchas LO? 
off (Heavens, O. S.. private 
oe quartz requires tougher sea 
po a3} +} fs 
h 
t Rog W. F.. Burdick, M. andl Burnett, J. Lah. Cli be 
| * Weil-Malherbe, H ind Bone, A. D., J ef 74 D3 
‘ Weil-Malherbe, H.. Biochim. Biophys. Acta. 40. 35 
cho ul Smith, Schweitzer. J. W.. and Wortis, S. B.. Fed. P 1? 
are present in some edible plants. 
catec} «could arise from the oxidation of ‘* Parke, D. V i Williat R. T.. Bioche 55, 33 
lchichara, k tsu, H., and Sal to, ¥.. J. Bioche 3 
phenol, a compound formed in the gut by the action 203 (1956 
oft On proten If pvrocatechol excretion 
rate ere shown to be dependent o t bacteria 
oObtamed. An exanunation was 
pyre stechol excretion-rates 
who later were treated wit 
: vw hic } rtiia 
peste 
iri pratior t he 
ay 
Bon An aliquot 
3 with hvelrochlorie ac 
nun. and then wie om 
base An alumina a 
aliquot allo ved to 
reavernt 
Ay Th 
by paper chre 
butanol extrac 
pvrocatechol « 
from both pyr 
on Trace amo 
While pvroecates 
persor exhibit a 
a 
: 


tis 


lated. by chromatography of the neutral unsapornl 
tiable 


yroup of materials characterized by a vellow 


a linseed oil of Italian production on silicic 
acid, a 
Burchard reaction. Paper chrom 
atography* shows the this 
three different substances at least, probably terpeni 


brown Liebermann 


presence in fraction ot 


alcohols. Subsequent chromatography of the fraction 
on aluminium oxide made it possible to isolate, by 
elution with hexane benzol. a substance which after 


115 116 © 


brown 


rvstallization from methanol melted at 


+ 51-4 rhis substance gave a vellow 


colour with the Liebermann reagent and a distinct 
vellow colour with nitromethane paper chromato 
graphy showed the presence of only one ‘Ormporne nt 


characterized 


Table 


isolated has been 


and the 


Phe compound 


through the acetate benzoate . 


are recorded the values of specific rotations and of 
the melting points, which agree satisfactorily vith 


those obtaimed for the yclo-arthenol by the authors 
mentioned 
Identification 


nfra-red 


has been confirmed through the 


spectrum oft the compound isolated from 
inseed oil, which was identical with that reported by 
for the li Finally the 
elting pome of the acetate of the compound, with 
kindly 
decrease 


arthenol mixed 


acetyl- arthenol. 
did not 


genubne 
pplied by Dr Spring 
of melting 


i sample of 


show any 
point 
lhis investigation suggests that triterpenic alcohol 


the sare group may be present in other anima 


ii egetable oils, such as olive oil, maize geri or 
peanut ol and tallow oil 
CAPELLA 
Stazione Sperimentale Olin e Grassi, 
Milan 
hart DH. ) 
H. R., ef al., J. 872 
D. tal Se 1316 (19 
H., et al., J So 607 
Cox J. 8 fal 1384 (1056 ' 
‘ M.. ef al... Pharma Bu 5 6.4 
et 1 icoles Tnt., 9, (1% 
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A Bilatriene Pigment in the Green 
Terebellid Polychete Eupolymnia 
heterobranchia (Johnson) 


Eupolymnia heterobranchia 


Johnson is TIVELY 
id found in mud and under boulders on 
eoast of North America. All the specimens 

found near Friday Harbor. Washington. 


This is due to granules of 


the Paciti 
that l 
had a deep 
green pigment deposited in the ccelomic 


have 
rreen colour 
cells and im 
the epidermis. The was readily extracted 
with acidified methano! 


pigment 
gave a good Gmelin reaction, 
to the zine bilipurpurin test 


reacted positivel 


and 


NATURE 


April L961 


that it was a bilatrienm 
fluorescent compound obtained in the latter test had 
am), indicating the 


hains The 


pigment to coneentrated sul 


ing 


a sharp maximum at 625 mu (Unie 
presence of meso- rather than proto sie « 
of the 
phurie acid also distinguished it from biliverdim. In 
hyvdrochlori« 
the absorption spectrum showed 


vreat resistance 


a 5 per cent acid methanol mixture 
peaks at 360 and 
resembling mesobiliverdin hydrochloride 
363 and 670 mu: ref. 

Mesobiliverdin has been found to oecur im only a 


few animals, and these are all phy tophagous insects 


675 mu 


ais 


an 


The occurrence of a similar pigment in 
the Berkeley 
red individuals are sometimes 
vhether 


interesting in view of report by 


sJerkeley® that orange 
It would be most interesting t 


worms is due 


found > know 


the appearance of these orang merely 


to a lack of the green pigment or, @S IS }UST Possible, to 


mesobilirnbin or related pigment 


Department of Zoology. 
Bedtord College, London, N.W.1 


Lemberg, R., and Legge, J. W., Hematin Compound / Pi 
ment New York, 1049 

Fox, H. M., and Vevers, G., The Nature { rl ¢ Londor 
bum 

Kerkeley, ind Berkeley, ¢ (‘a 


9) Poly 


haeta Sedentari 


Occurrence of Cyclo-Propene Acids in Some 
Plants of the Order Malvales 


STERCULIC and milv fatty 
acids known to contain a cycle propene ring in their 
From the seed oil of Sterculia foetid 
Nunn! isolated stereulic acid (C,y,) 
and detined its structure. Malvalic acid (C,,) isolated 
trom Malvaceae by Shenstone: and Vik kery ha- be en 
structurally identified by Mactarlane, Shenstone and 


malvaliec acids are the 


structures 


Sterculiaceae) 


Viekerv® and Craven and Jeffrey‘. Afterwards we 
reported the occurrence of minor amounts of stereuli 
acid associated with malvalic acid in the oils from 
some malvaceous plants, bot} 


The occurrence of 
seeds of Sterculia fe 


icids in the etida and two species 
ot Malvaceae has also been observed by C. BR. Smith, 
in.. T. L. Wilson and K. L. Mikolajezak 
cotnmunication 

We have measured the concentrations of 
and stereulie acids in the 
each of the 
Sterculiacear The 
saponified under mild conditions, and the total fatty 
erystal- 


private 


rmalvalic 
seed and leaf oils of three 
Malvaceae 
solvent-extracted oils 


from famulies, and 


Species 


were 


PT ids were subjected to low temperature 
lization. The filtrate contained almost all the eyelo- 
propene acids, and saturated acids were absent. 


Malvalie and sterculie acids were cleanly separated 


by the method of reversed-phase column chromato- 


vraphy’*. They were closely preceded bv. and some- 


times merged with, linoleic and oleie acids, respec- 


TiVe lv. 


r 
iv 
\ ( Dat pote 
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The 


propene 


Halphe n 


other unsatt 


to concentrations 


and tercul isolated 
each traction 
dilutions t 

Phe 

es obtained from 


The 


xtinetion colours wet 
ser 
ene ratio of 


ntensit 


ids, dihy 
is tovether 


{ deriva 


saturated 


branche 
cham 
solated after res 


j 


hig 


chi matography 


t 


centration he eyelo-propene acids esti i 


eotoriu thet hods 


within + 2 per cent 


M ilvali 


tractions were 


and sterculic acids in the chromatograph 


identitied after direct isolation by 


ans ot fractional crystallization In some samples, 


readily by 
the stable 


however, ! leation as effected more 


propene acids to 


hvdrosterenle acids 


centrations of malvalic and sterculic acids 


1 several plant species are given in 


t he oils 


lable containing cyclo-propene acids 
both oceur together. and 
exceeds that of stereulte acid in five of 
The seed oil of Sterculia 
high 


and the 
here 


the coneentration of 
malvaliy 


the 


acid 


SIN examined 


foetida is exceptional in its coneentration of 


cyclo-propene acids preponderance of 


oils \ malvalic acid 


acid In 


the 


sterculy 


pre 
concentrations of cyclo 
Valea pared fle 


the ool or 35 per cent of 


dominates 


propene acids occur ra 
pel cent of 
andin 
The 
oils of cotton seeds 
low but 


Valva 
very 


to 20 
the total acids 
is 25 ye reent of the total acids 


freshly 


SCUS 


eoncentrations in t xtracted, unrefined 


Gossypium hirsutum) were always 


in most samples fairly while in 
spp. the 


variable 


constant, 
the leaf 
from the chromato- 


concentrations in oils 


There 
presence of other cyclo propene acids, 
but so far it has been impossible to isolate suffice 
for 


were 
is evidence 
grams of the 
ent 


amounts 


identification 
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vas-liquid chromato 
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vraphy 
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Identification of Cstradiol-/7, 

Testosterone and its Precursors from 
Scylliorhinus stellaris Testes 

La yueur et al.* in 

sterone has 


species of mammals 


solation by 
heen 


obtained from some only 


Further 
the bio 


muicated 


horse Ruzicka et al.? 


namely, ard man, by 
Brady*, b 

synthesis testosterone 


from '4C 


more, exper on 


acetate, 
that testosterone vebly the androgenic testicular 


is pro 


hormone in two additional species, rabbit and hog 
Androg: mre substanees of mon Vertebrate 
we still unknown. On the 
been found to be the 


but 


other hand, cestradiol-17 


oestrogenic hormone 


the 


suckleyw®, in the lungtish Protopterus 


nor 
elasmobranc! 


has 


only mamonals also in 


Sq walus 
tens®, in birds? and in the gtartish Pisaster ochraceus* 
The 
mammalian vertebrates seems therefore 


anner 
mvestigation of the androgenic material um non 
necessary to 
fill this gap, and is of obs ious evolutionary importance 

We have started an investigation of the androgenic 
steroids by thei direet determmation in the testicular 
the Scylliorhinus stellaris 
110 gm. of material were 
mature animals and extracted according to the method 


tissue of elasmobranch 


obtained from six sexually 
of Ruzicka et al.*. The acetonic residue was refluxed 
with chloroform in order to elimimate urea, which is 
present in large amounts in elasmobranch 
The steroid fraction separated by counter 
current distribution. The neutral fraction (25 mgm.) 
then resolved by paper 
systems developed by Bush'’. The phenolic fraction 


tissue 
was 
Was chromatography in 
Sl mgm.) was chromatographed according to the 
svstem developed by Heftmann" 

Neutral fraction First chromatography in system 
Bush C” showed the presence at the starting line of 
blue tetrazolium-positive material, which probably 
corresponds to Five 
identified in successive paper chromatographies by 


corticosteroids spots were 
short-wave ultra-violet light and rechromatographed 
Three ot these spots corre sponded to testosterone, 
anclrostenedione and progest« rone on the basis of thy 
The 
pro- 
bhu 

Zimmermann 


values and absorption maxima 
androstenedione and 
colour 


constant 
corresponding to 
the 
violet and blue, respectively, 
The 
after elution and oxidation with CrO,, was rechrom 
atographed in system Bush A. The oxidation product 
Rp as androstenedione 


spots 
characteristic 
with the 


spot co responding to testosterone. 


gesterone showed 


reaction 
showed the same 


According to semiquantitative these 
steroids were present in the amounts of approximately 


ae 
| 
rons 
it colour gave the concentration of 2 
eyclo-propene acid present in each impure traction Nunn, 315 (10 
Ir he seed-oil ot ehida the cotorimetriu Shenstone, F. nd Viekery 1 177, 
method hecked by an estimation of the product J., Shenstone, | Vick R., Na 
partia O fatty acid Tre the * Craven ind Jeffrey. \ Vat 183. 87+ 50 
nation, ethanol was sod as a solvent with sh tone. F. S.. and \ rv. J. R.. 38 
nt palladiur on as a * Howard \ Mar 4 46.5 
separated from the strai is by 
p con 
- 
PLAN 
Sour Malvalic acid St i ag 
t ! per cent pel nt 
4 
i 
* When expr per {t total fatt is, these values 
be increased factors of 4-1 25 for the seed oils and 1-49 
1 -s2 for the leaf oils 
Total eyclo-propene acids in seed o 5-0 per ce 
Total ewelo-propene acids in seed oil 1-2 per cent 
he 
= 
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vliands were 


Phese 


kgm. of andro ot ulgaris 
to contain noradrenaline 


vestivation 


progesterome 


ri 


tenedione and LOO 
Ostlund? foune 


The t 


In an extensive in 


ved 
positive ym. of adrenaline and 0-48 ugim 


in the 


thus 


pots both 
the 


of noradrenaline 


cates 


uniclent 


vo addit onal 
and 
One of these 

wh B 2 


of 0-79 m svstermm Bush 


it 
ranghoni chain ¢ 


the 
Similar amounts 


on 
ventral 


contirmuny presence ¢ hol 


foundir 


this annelid vere 


hig 


brates Osthund 


In a varie oft mverte 


mily te 
mol 


ma na 
aces catecholamines, 


found 


Phe 


ovraphy 


phenol 
than 


! less 
colour reaction showed the ’ e other hand, he observed 
amounts of adrenaline. noradrenaline and dopaniine 


to 
In the present experiments Varrous invertebrates 


ounting about 


that vere collected fresh and extracted with 3-5 volun 
of LO per cent trichloroacet i atechol 


nines adsorbed 


gation has demonstrated ae 
es secreted by 


stellar 


wit 


androg 


pore 
en stis of the 
is Sane were on at moaned 


mobranch 


interest 


pecially 


he rmore, 


ny Is 


im 


identifieation 


¢ 


from 


Adrena 


tre 


eluted with acetic acid 


vere estimated by a tluorine 


to Kuler and Lishajko’ 
in Table 


The results are 


esented 


naline 
ling 


be 
be 


which has not been isolated before 
lire 


gesterone, 


but has 


been considered a 


probable seen that 


adrenaline and noradrena 


inverte 


demonstrated with certainty 
the annelicad Lumbricus 

/, the 

ayreecment 

founda 


to 


ana 
bio 
androstene 


dl 


Slaunwhite 


the 


fact 
fro work 


In 
by 


test 


osterone 


‘ demonstrated, 


of 


hv lroxyvprog: sterorm comunon cabbage 
vith the previ 


-vnth 
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Effects of Speciation on Serum Proteins 
in the Genus Macaca with Special 
Reference to the Polymorphic State of 
Transferrin 
rue 


of macaqu 


effects of speciation on the serum) proteins 


monkeys and other primates are bern 


studied in our laboratory by a combination of starch 
vel electrophoret i il iInununological techniques! 
survey of the sera from 19 eynomolgus 
ana 17 


found thi e cynomolyvus 


In an initial 


monkeys Vacaca MS rhesus monkeys 


Vacaca mulatta 
ra contamed proportion of globulin than 


all the 


whereas 


evnomol 
10 of the 7 
transferrin \t 
observed that one of the ten rhesus sera 


the rhesus sera and also that 


vus sera 


showed only one transferrin 


rhesus sera showed more than one 


the time, we 


showed three transferrin components and that 


h of 
relative 


the other nime sera, vhich showed two com 


ponents, the positions of the transferrins 


in starch-vel varied in) some cases between the 


samples. In order further to define the polymorphic 
Vaecaca 


absence of this state 


atate of 


and the 


transterrin in the species mulatta 


apparent in the 


Sp i's 
ws. the 40 rhe 


Vv arrived from India, and from 40 more evnomol 


sera from ‘sus monkeys, 


from the 
kindly provided for study by 


Vs. The wy arrived Philippines, 
Parke, Davis and 
The rhesus monkeys iis shipment were 
captured in an area the 

Nepal borde It Vas not 
vhere in the Philippines 


captured Wi 


transferrin patterns 


a township near the 


possible to trae exactly 
the evnomolgus monkeys 


were now deteeted fourteen 


<till 


monkeys 


rhesus monkeys and 
pattern 


evnomolgus 


only one 
en of th 


} transterrin patterns were 
in the last shipment 


Our work, 
pendently confirms but 


represented 
ince 
tlso considerably extends the 


then, not only 


report by Blumberg* of eight transferrin patterns in 


rhesus monkeys. Our results are particularly inter 


esting in indicating that while the environment of 


one les polymorph 
environment of ; ‘ selects 
this 
limensional starcl 4 | lectrophore 
buffer syvsten followed by 
fast 
whether 


present 


wtion of the separated, 


proteins Clearty 


ratin 


demonstrated 
two or three transferrin coniponents were 
dimensional 
subtler differ 

nsterrins Fig. 1A 
al 
in which a number of sera are run side 
vel Note the 


transferrin band in the 


im sarmiple, compare One 


starch-gel electrophoresis r ad the 


ences in the mobilities of the 


presents a typical result gather this |: 


of sereening 
large 


by side in a uniformity 


> evnomolgus sera in contrast 


17] 
to the variability of the transterrn bands in the fi 


rhestis era The fourteen transterrin patterns 
evnomolyus tran 
Phe actual 


rhesus 


which Typ I is identical with the 
ferrin band, are shown in Fig. 12 
ogy of the evnomolgus and transferrins to 
human transferrin was established by two-dimen 


starch-gel 
ot an. lectrophoretic 


onal lectrophoresis 


presents thre results 
experiment which we ¢ mploved one of our Uunispect 
tie, Chicken antisera’ to human transferrin 

The transferrin types represented in Fig. | can be 
subdivided into those 


tvpes I, and IV 
which 


showing one component, 
V showing two com 
those showing two 
closely adjacent types VI. VII 
Vill those showing mereasinyly 
separated from each other, types IX and NN, then 
types and NII. and finally type NITL; and the last 
three Fig. 


these types 


typ 


ponents almost 


merge 
components. and 


two components 


showing also 
lists the sera 
In this xion the breakdown of sera 
tvpes I. lL and V is still being checked. for a number 


of repeate d determinations are 


COTM pone nts, ty pre 


distribution ot among 


eonn 


needed to differentiate 


a large single band of transferrin from two which 


touch each other 
The veneties of the 
to be investivated Yet by 


post 


still 


human 


rhesus transferrins has 


to t he 


transferrins” we that certain of these types 


particularly those mn the first sub-division) are con- 


Rh 
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IX Vi XI 


tation 
ent 
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‘3 chegel r 
tive rh it molwus 1. The sampl 
tr ferr the photogra f the gel and 
jils tr ban nt it iilv. The 
traneferrin tvnes presented be 
Ay 
a 


" rs tt uw 
Al 
‘ 1 (photog t I ve pr 
rating tf presel i, were 
ifforded by gel pieces ¢ umd 4 it not by 1, the contr ! 
steral t band which always forms just ab 


starch-gel may be discounted 


trolled by homozygous combinations of yenes and 
the other types by heterozygous combinations of 
eme Although it would be necessary to test further 
and othe species ot macaques to relate 
the frequencies of transferrins to the taxonomy of 
the genus, nevertheless it is clear that there are 
harp species differences in the degree of polyimeor 


plusin of transferrin 
In another appro h to the detection of 


of the found that 


species 
differences in the state proteins, we 


our unispecifiic immune reagents could be used to 


identify 
For 


concentration of 


measure as well as 


ims the 


lobulin 


protein components 


macaque sera example, the relative 


each cevnomolgus and 
rhesus sera was determined by immunochemical 
with a uni-specific miti-human y-globulin 
By this convenient means we clearly show 
measuring the monkey protein equivalent 
and 


thie evnomolgus sera have i 


globulin there is some over 


ipping of high rhesus low cynomolgus values, 

larger mean 
rhesus sera, 17-2 
The difference 


the 


h 
globulin concentration than the 
percent as compared to 


ins by the ¢ 


10-7 per cent 
test is significant at 
Lot contidence 

\ more detailed account of the application of our 
edures to the study of primate 
It should be emphas 
that the 


experiunental pron 


protein 


vill be prepared later 


zed at this however equivalent 


proteins in man and monkey are antigenically related, 
but not identical 
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Polypnoea evoked by heating the Scrotum of 
the Ram 


electrical 


THERMAL) or stimulation of cdiscrete 


the 


Spree ihe ana Virorous thermo regulators 


brain of several Species Can Calise 


revions 
It is equally clear that in sheep and calves, the poly 


response to raised environmental te mpera- 


tures may start before the temperature of the blood 
‘ vas concluded that 
in these ruminants the thermal stumulus to panting 


Whether the 


concentrated im special 


supply to the brain changes* Lt 


can be entirely peripheral in origin 


receptors concerned were 


of skin or were uniformly distributed over the 


areas 
surface of the body remaimed unresolved 

During experiments designed to examine the 
thermo-regulatory properties of the Merino ram's 


scrotum, reflex polypneea was observed to be 
initiated and sustained when this region was specific 

ally heated. In 12 experiments on 5 rams, this was 
examined by 


nan insulated chamber through which dried air was 


enclosing the closely clipped scrotum 
circulated continuously. Temperatures were recorded 
at least once every minute from thermo-couples in 
the air outflow from the chamber, in the rectum at a 
depth ot 10 em., and some 
Che air of the room 


on the mid 
posterior surtace of the serotum 
was controlled at 17+2 C. throughout all experimn 
Records were obtained for Ll hr 
C. passing over 


ents with the retin 


standing quietly and with air at 23 
the scrotum. Scrotal air temperature was then rapidly 


either 45 1° ©. (in 9 experiments) or 


raised to 


4) 1° C. (in 3) for 1-14 hu \ typical response is 
shown in Fig. 1 

The mean respiratory-rates during the control 
periods ranged from 34 to 66 min. ; im most experi- 
ments the respirations were quiet an 1 almost imper 


ceptible The respirations became more definite 


and their frequency increased while scrotal air temper 
The mean respiratory-rates varied 


ature was 

from 61 to 171/min. in the first 30 min. of heating, 
they inereased to 114-185’min. during the next 30 
min. and were 117-163/min. in the final 30 min. 
Maximum respiratory rates of more than 200 min 
were recorded during 3 experiments involving 3 of 


the The typical response Wabs 
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Ain TEMP which os paradoxical since the an amibrent 
to the rest ot the body wa cool 

Thus. these results support the view that a therm 

ally induced polypnoea can be evoked in rams without 

rature Moreover. 


& previous rise in central 
temperature 


they show that the fall in deep body 
which followed the imerease m respirators rate did not 
extinguish the reflex while the scrotal skin was bemg 
The nature of the receptors and their path 
However, it 1s now 

serotal cutaneou 


heated 
vavs have vet to be described. 
apparent that im the ram the 
receptors alone are capable ot influencing general 
giving a broader thermo regula 


body temperature, 
purely local one 


torv role to the scretum than the 
previa consid read 


M. H. 
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Polypnoea evoked by heating the Udder of 
the Goat 

Ar the suggestion of Dr. Waites 

tested the udder ot 


sensory innervation of 


(preceding com 


rectal temperature munication), we have similarly 


viuced by heating 
_— the female goat, because t he 


anges ie 
and scrotal skin 
the scrotun { ram Wi 
the udder and the serotum are essentially the same! 


of skin temperat curring during the = lhe 
e sweat wlands of thes , In seven tests on » non-lactating pre gnant Saanen 
: the immersion of the udder in a stream of ai 


caused a rise in respiratory frequency from 
lateney of 5 Hu 


wide with mass discharges f 


Waites, unpublishe bservations) voats, 


it 45° 
20-40 min, to LOO 120 min, after a 
un Neither passing air at idder-skin temperature 
idder nor heating an equivalent area of the 
front of the udder had such an effect 
with 


but a rapid polvpmeora associated 


Ost muzzle 

lo eonfirm that the serot: 
specially sensitive to temperature, 
skin equal to the area ot the scrotum was close-clipped 
Cc The respiratory 


tl skin of each ram wa the 
an area of mid sich abdomen im 
In two tests on a third dry, 
one mammary gland transplanted on to the neck 
was without 


non-pre gnant goat 


and heated with air at 46 ] 


neghuible mean frequencies were the heating of this denervated gland 


response Was ‘ 
45 65 min. during the control period, and 43-71 min effect on. re spiration. but vhen the control gland 
during the heatimg It must therefore be conelided nthe normal position was heated the onset of panting 
that the skin of the scrotum of the ram is particularly occurred after 20 min. Although the rectal tempera 
vell endowed with peripheral thermal receptors » tended to rise during the periods in the labora 


No change tn rectal temperature was detected betor the onset of polypnosa could not be related to 
control exper! 


tu 


the start of the polypnoea, but thereafter rectal tem his rise, which occurred equally mn 


0-3 1-25 deg. C. in all experiments ments 
In 7 of the 12 experiments. rectal temperature dropped Phese preliminary observations 
of 0-5 1-0 deg. Chr. and in these the of Waites that the inguinal region appears to be more 
ot sensitive to temperature than the general body sur 


peratures fell by 

onfirm the finding 
at the rate 
fall started sharply within 8-18 min. after the ons 


1). If the thermal inertia of the ace ruminants 
L. 


3L1GH 


the polypnea (Fig 
rectum of the ram is the same as that of the calf®, 
then changes in rectal temperature would lag behind 
changes in blood temperature by 5-10 min This 
vould mean that im these ¢ xpernments the temperature 
of the blood supplying the brain starts to fall almost 
immediately after the onset of the polypnoea. Cambridge. 

Furthermore, the polypnea was sustained in spite zcll, J. L.. Quart. J. Exp. Phys 

of the continued rapid fall in deep hody temperature, Vature, 188, 596 (1960 
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Recovery of Fertility after 
Protracted Steroid-induced Sterility 
in Mice 


luteimization 
nizing 


PROGESTERONE is known to prevent 
anti-lute 


19-norprogesterone and halo 


n experiments with guinea pigs' The 
property of synthetic 


enated progesterone derivatives as absorbed from 


subcutaneously implanted pellets is greatly superior 
to that of natural progesterone®.*. The anti-luteimiz- 
ing effect of these compounds can be made evident in 
both lute miza 


tion in ovarian grafts* and with spontaneous lutein 


experiments with cestrogen-induced 


mice ana 
progestatr 
the 


zation in the ovary 
sts). The ant 


compounds hot due to a 


situ (guinea pigs’, 
offect of 
cirect 
ovary but to a mechanism i which Thost probably 


lutemizing 
action on 


the hypophysis and the hypothalamus are involved 

The phy siological interest of these phenomena lies 
n the fact that the quantities absorbed per day from 
a subcutaneous pellet of progesterone and sufficient 
to antagonize luteinization are apparently not greater 
than those produced by the normal ovary 7m situt* 
findings are clinical 
the progestational compound is also anti-ovulatory’ 
that the anti-luteinizimg action is 
also an ulatory Ample use 
ot the anti ovulatory action of progestational com 
tis ef al 


However, the also of mterest 


n such a way 


umplieitly one 


pounds has been rrawle by in experim 


ental’? and clinical work 
The question «arose whether the antj-ov ulatory 
and anti-luteinizing faculty of progestational com 


of for the purpose of inducing 
acted sterility. and whether fert 


recovered after a steroid-induced protracted ster 


Can be Use 
can be 


lity 

Mics the life-evele of which is such a short one 
and the reproductive activity of which deteriorates 
several months before death'*, are most suitable for 


such investigations. Our experiments were made with 


the strain Balb-A in use in this laboratory for several 
years ; reproductive activity in this strain begins 
at the early age of two months, and is, under routine 
laboratory conditions, a stable one. But it starts to 


Pellets of the highly 
implanted 
the y llets contained 20-40 per cent 


deteriorate 11-12 months later. 


active 19-norprogesterone were sub 
cutaneously 
of this compound mixed with 80 and 60 per cent of 
cholesterol en tively 

20 per cent pellets were implanted into 10) mice 
65 days old. The animals were killed 15 days lates 
Absorption was at the rate of 4-9 ugim. a day (for 
calculation of absorption from pellets contaming a 
mixture of the specific steroid with cholesterol, sew 
ref. 13). Corpora lutea were absent in 9 of these 
animals; the the 
animal was in a state of degeneration. In a group of 
| days old corpora lutea were 


corpus luteum in remaining 


9 normal females 79 
in 7 animals. 
20 per cent pellets were implanted into 7 females 
40 per cent pellets were implanted 
The 
experimental animals were maintained for the follow 

ing 108 days with males in the same cage. None of 
these 14 animals became pregnant though they had 
reached the age of In another group of 
& fomales 40 per cent pellets were implanted. The 
animals have now been sterile for 176 days and have 
reached the age of more than 7 months; that their 
sterility is not due to a failure of the male companion 


present 


51-54 days old ; 
into another group of 7 females 40-51 days old 


5 months. 
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rit }2 
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0 4u 13 
13 
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11 422 15 
14 females Balb-A aged 40 to 54 days iplanted subeutaneousl 
with two pellets of 19-norprogesterone Pellets were removed Its 
iave later. when the animals were 5 months old Mal were pre 
i the im we from the begin t t nt N g 
red bet removal of p 
® Only | pellet found LOS days after implantat 
+ tdded in First delivery 86 days after removal of pellet 
Size of first litter, 5; subsequent deliver 11 ind 


s shown by the fact that 2 


ame group which lost implanted pellets had in the 
course of the same time 6 litters. 


other animals of the 


Pellets were removed after having remained in the 
above 14 animals for 108 days. Absorption was at 
the rate of 2-4 ugm. a day with 20 per cent pellets, 
und of 12-16 ugm. with 40 per cent pellets. The 
animals were left with the before 
As seen from Table 1, 13 out of 14 animals became 
pregnant at 1-24 days after the removal of the pellets 
The average number of young in the litter was 8, 
that is, no less than in the first litter of normal 
females of this strain which is of 6:7 (average of 15 
normal animals). In one case (No. 5112) the size 
of the first litter after protracted sterility was even 


sume male as 


larger, reaching the maximum as observed in ow 
normal animals. 

In other words, after protracted steroid induced 
sterility, full recovery ot fertility occurred. The 
young were suckled as with normal litters ; this was 
the case even with twelve young out of a litter of 
thirteen (No. 5112). The animals belonging to these 
litters began their activity at the 
normal age of about two months 

As mentioned above, the reproductive activity 
of females in Balb-A begins deteriorating at about 
the age of 13-14 months. It may be assumed that 
an experimentally induced sterility of three months 
in Balb-A mice corresponds to no less than five years 
women. 

Added in proof. The experiment in which 8 females 
with 19-norprogesterone remained sterile during 176 
davs has now also been concluded. All the animals 
remaining with the same male as during the sterility 
period became pregnant after the removal of the 
pellets and produced litters 20-42 days later. The 
averaze size of the litters was 6-25, 6-25 and 5-9 at 
the first, second and third delivery ; that is, these 
females behaved as regards fertility like normal 
females. Six months of the reproductive life-span in 
our mice are assumed to be equivalent to not less 
than ten years in women. 


reproductive 


ae 
You. 190 ve 
T 
Table 1 
First litter ies 
Age at 10-nor ifter val Size of firat 
tmplant progest ft st ng litter after 
No if pellets per day pellets removal ot ton 
days) (agm.) (dave) pellets 
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Arginine and ‘Neurosecretory’ Material in 
the Pituitary Gland of the Pig 

previous publication’, the distribution of 
histochemically by an 


IN a 
arginine as demonstrated 
Sakaguchi 
pituitary 


examined in 
results were 


reaction? Was 
The 
knowledge of the 
hormones of the 
reference to the 
“neurosecretory 


improv oad 
sections f rat gland 


discussed in relation to present 


origin and chemical nature of the 
gland. with particular 
the 


nervosa and the octapeptide 


pituitary 

correlation between stainable 
material of the pars 
antidiuretic-vasopressor hormone (ADH-vasopressin). 
It was further suggested that a similar examination 
of the the pig would be of 
interest since the ADH Vasopressin extracted from 
the lobe of the pituitary of animal 


contains lysine in place of arginine. Unfortunately, 


neurohype »physis of 


posterior this 
there does not appear to be a specific histochemical 
method for 
may be derived by applying the reaction for arginine, 
for if the neurosecretory’ material repre 
sents the hormones oxytocin and ADH vasopressin, 
as postulated by the neurosecretory theory, then it 


lysine nevertheless, some information 


stainable 


might be expected to give no reaction for arginine in 
the case of the pig. 

This communication describes results of such a pre- 
liminary investigation ; pituitary glands were fixed 
in Susa or Lewitsky’s fluid and the methods used were 
as described previously. 

By comparison of adjacent sections it was found 
that the ‘neurosecretory’ material of the pars nervosa 
of the pig, as stained by the chrome alum-hwema- 
toxylin method, showed no reaction for arginine. 
However, other structures within the same section, 
such as cells of the pars intermedia, acidophils of the 
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director of 


and connective tissue 


iction for argimine, 


blood 


pos tive re 


anterior, vessels 
tibres, 


also “ne 


a as did 


urosecret Ory material im sections of rat 
eonditions 


{ that 


ration or absent 


under cactly the sane 


It is therefore ¢ 


pituitary staimed 


and used as a ‘control michuck 
arginine is 
from 
the pig, as predicted 
structure of ADH-vasopr: 


stiyation is 


either verv low in concent 


neurosecretory) material in the pars nervosa of 


from the known chernical 


ssin and the theory of 


neurosecret ton The inve being extended 
to other 
[ wish to thank Dr. F 
Anatomy. for his 
photomicrography, and 
T. Wall and Ltcl., 
viding the pig pituitaries 


of death. 


species 
Johnson, of the Depart- 
and advice on the 
Cooper, of Messrs 
London, N.W.1O0, for 
which 


ment of 
Sor pro 
were obtamed 
within 30 min 


\. Howse 


Department of Physiology, 
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Turner Street 


Renal Proliferation in the Unilaterally 
Nephrectomized Rat 


RENAL growth following unilateral nephrectomy 
renal hyper 
emphasizes the 


Utilizing 


has been referred to 
trophy The 
importance of hyperplasia in this process* 
thymidine as a specifie precursor of deoxyribonuclei 
acid (DNA), constancy of DNA in 
the absence of the imcorporation of 
thymidine serves as an index of cellular proliferation’ 
We now describe the effect of uninephrectoniy on 
the incorporation of tritium-labelled thymidine mto 
renal DNA 

Male Wistar rats, approximately 4 weeks of age and 
cages and 


work of Rollason 


and assuming? the 


dividing cells, 


welghing 40 om... were housed in colony 


maintained on “Purina Laboratory Chow’ and water 
ad lib. Experimental and control groups were chosen 
at random from a group of sixty rats. Left mephrect 
and sham Operat rons were performed unde 
anesthesia (29 mgm./kgm 
36 hr. follewing the 


intra 


pentobarbital sodium 
body-weight intraperitoneally) 
Operative procedure animal 
peritoneally three separate myections, 1 hr. apart, of 
tritium-labelled thymidine, 20 ue./kgm. body-weight : 
24 hr. following the last injection, the animals were 
killed by decapitation, the kidneys removed 
frozen. DNA protein was isolated from the kidneys 
according to a modification of the Schmidt—Tann- 
hauser procedure as outlined by Friedkin*. The dried 
DNA protein was weighed into a counting vial and 
1 ml. of methanolic ‘Hyamine’ (Packard Instrument 
Co., Chicago, Llinois) was added. The vials were 
sealed and heated in a water-bath at 55° C. for 18 hr.; 
5 ml. of a toluene scintillation solvent system were 
added’. A homogeneous solution was obtained by 
swirling. The vials were cooled to 4° C. and counted 
in a liquid seintillation counter (Packard Instrument 
Co.). The final counts were corrected for quenching 
by use of an internal standard. In order to express 
the counts as counts per min. per milligram of 
DNA, an aliquot of each DNA protein sample was 
heated with 5 per cent perchloric acid for 15 min 
at 70° C., and the optical density of the supernatant 
solutions was read at 265 and 295 mu and compared 
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and 
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veight 
| porat 
4 an m 
i DNA 
vey 634 70 84° 
it t ns Uy ‘ 
6 a DNA standard (Sperm DNA, California Bio 


hemical Co 
\ representative experiment is shown in Table 1 
lhe unilaterally nephrectomized animals in orporated 
labelled thymidine than did the 
These results, obtained 


100) per cent more 
control, sham operated rats 
tritium-labelled thymidine, 


indicative 


amounts of 
our pre 


th tracer 
ive, aceording to concepts, 
of mereased cellular proliferation m the remamimng 
kidney of the unilaterally nephrectomized rat®. They 
previously cited 

and recent reports concerning DNA synthesis im the 
uni-nephreetomized rat utilizing other techniques’ 
The 


poorly 


ipport the morphological work 


growth Is 
Now inski 


mitosis-stimulat mg 


regulating such 


however, Ogawa and 


mechanism(s) 
understood ; 

have reported & specific renal 
substance in the serum of uni-nephre¢ tomuized rats* 
We have found that kidney slices in a balanced salt 

ulucose medium meorporate tritiated thymidine into 
DNA at Work is being carried 
out utilizing this 
presence of growth promoting factors in the serum of 


a“ measurable rate 
in vitro technique as an assay for the 


inilaterally nephrectomized animals 
This work was supported by a grant (C2643) from 
the U.S. Publie Health Service 
Davip M. KESSNER 
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Mary Imogene Bassett Hospital 
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The Distribution of Light in an Image 
formed in the Cat’s Eye 


FLAMANT! has estimated the distribution of light 
n the image formed in the human eye of a brightly 
lluminated = slit By the kindness of Prof. Arnulf 
und Mile. Flamant of the Institut d’Optique in Paris, 
we were allowed to use their apparatus and method 
to make similar measurements on the eves of cats 
Visual stimuli have been used for electrophysiological 
work on the visual system of the eat, and it is often 
noportant to know how accurate an image is formed 

The cat was anesthetized with ‘Nembutal the 
pupil was dilated and the accommodation fixed with 
atropine The image of a narrow slit of light formed 
n the cat's eve was photographed by the method 
leseribed by Flamant! for the human eye. The 


was pla ed im Maxwellian view, so that a small image 


eve 


April 8. 1961 


oft thy was formed near thy 
and an image of the shit at thy 

reflected the 
emerging through the pupil, and the corres 
was adjusted to make the tapetal image, 


centre of the pupil, 
Che light 


rve 


ting lens 


from tapetun was after 


rved, 


as sharp “as possible 


Th prim iple of the method is to measure the 
inerease im width of the photograph mage of the 
retinal pmage of a vertical slit the intensity of whic 
varied from top to bottom It was inumecdiatels 
obvious that the image was much less sharp than that 


formed in the human eve. Satistactory photograph 


obtained from one cat onlv. but two others were 


vere 
examined and appeared to have images of sunilar 
RIZE When the image could be formed on the 
tapetum the reflexion was very much greater than 
that from the human eye, so that much shorter 


‘ XpOs ures were required 
The light 


the eve 


aversecd 


which was photographed had 
through a 


media twice, once entermyg small 


central area of the pupil, and once leaving, after 
dispersion by the tapetum, through the whole of the 
dilated pupil. It 


second transit is equivalent to that oc« 


is assumed that seattering im the 
when 
the eve forms an image with the pupil dilated. and 
that scattering in the first 


comparison. Fig. 1 thus represents the distribution 


urring 


transit is negligible in 
of light in the retinal image of a point source when 
the light enters the eve through the 
dilated pupil At 


the image the intensity has fallen to about 50 per cent 


whole of the 


12 min. of are 


trom the centre of 


of its original value, at 32 min. the intensity is down 


The 


about 6 S times greater in these ¢ 


to about LO per cent. spread of the tmage ts 


periments than in 


those on the human eve Phe conditions of ow 
measurements were, however, different the eve was 
atropinized and the position ot the image on the cats 
retina was not known t was not necessarily very 
close to the central area Comparison with human 


\® 
e 
0 
10 
Distance from centre of image (min.) 
big RKelati intensities at different angular dist from 
‘ the image of a point sour f light viewed by a 
at's eve with puy ated 


Table 
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results mav therefore be misleading. Che experiments 
show that the Tapes of small light sources formed by 
the cat's eve may be very blurred when light enters 
through the whole of the dilated pupil Phey 
no information about the scattering which takes place 


wives 
when light enters only through a small area in the 
centre oft the pupil ; this is likely 

We are grateful to Prof. Arnulf and Mile 
for allowing us to use their apparatus and for 
with the experiments This work wa 
supported by research grant 2-18 LO trom the National 
Neurological Blindness, 
Public Health both 
Medical Researel 


much less 
Flamant 


then 


to be 


Institute »t Diseases and 


States Service, and 


United 


authors received Coune:l personal 
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A Neuronal Model for Conditioning 


Cur difficulty of explaining conditionimg im terns 


f a siople neuronal model has been discussed by 
The problem hes in the fact that the only 


of facilitation that has 


Burns 


relatively long-lasting type 


ar been expermentally demonstrated involves 


terminals so that activity of neurones 


reflex 


the unconditioned 
facilitate 


pathway cannot bye 


expected to sVnaptic trom 


which converge on to them from another 
Kecles has 


model to avoid 


neurones 
proposed a rather 


this diffieulty 
inadequate since it 


afferent pathway 
ironal 
admitted to be 


ceondit honed 


omnple me 
kven thus is 
unconditioned 


then 


requires that the and 


stimuli be simultaneously, and even 
could only provide a low-level bombardment of the 
facilitated unless additional! 
reverberat ing cireuits are imelided There 


that reverberating circuits do play a part 


svnapses which moist be 
is evidence 
to suggest 
in the early stages of conditioning®:*, but no complete 
model including them has been proposed 

The following simple scheme appears to fulfil many 
of the requirements the neurones of the uneondi 
tioned reflex linked to the afferent 
neurones excited by the conditioning stimulus through 


Kach 


pathway are 


number of parallel reverberating cireuits 


Dand E represent nerve cell bodies in a model unit 


Fig. 1. 4. B, ¢ ‘ 
conditioned stimuli and 


is the afferent pathway 
meonditioned stimulus. WV represents the me 


for the uncomdit ed response 


for the itor pathway 
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1) is reciprocally linked through synapses 
The synaptic resistanes 


unit (Fig 
with similar parallel units 
must be such that impulse s from CUS. alone result im 


the damped oscillation of only a few of the units Ii 


impinge on the circuits while 


impulses from US 
S. are still present. 


damped oscillations mitnated by ¢ 
facilitation 
recruited 


then spatial occurs and additional 


paralle! a eritieal 


circuits are Once 


number of parallel! units is activated the oscillation 
self-maintaining because of reciprocal rein 
When the eventually du 


linking CUS. to & through 4, # 


become 
forcement oscillations 
down the 
and €( remain facilitated 

A difficulty 
with impulses during the initial stage of the condi 
expected to prolong 


SV 


arises Kis continuously bombarded 


which mav be 
It seems possible that activity in 
the reflex 


tronimny 

the reflex greatly 

be eat off by 

has been fulfilled. 
I thank Dr. B.D 


pore ICUSS 


negative feedback once 


Burns for his comments. 
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Local Endotoxin Hypersensitivity and 
Relation to the Shwartzman 
Phenomenon 


ALTHOUGH there have been previous claims that 


lesions like the Shwartzman phenomenon can be pro 
duced by two large injections of endotoxin into the 
same site in the skin, in animals other than rabbits 
stated that the 


classical Shwartzman phenomenon ts 


(for example, mice)', it has been 


non-specific in that it does not depend on antigen 


antibody reaction and it ean be elicited only in 


Reeently. however, have succeeded 


first phase of the Shwartz 


rabbits 
in demonstrating that the 
preparation of the skin 
depending 
mechanism, 


man phenomenon, that ts, 
by endotoxin, is specific reaction 
on a well-characterizable tunmiunological 
namely, the phenomenon of local endotoxin hyper 
that in eireumistances 


elicited by 


sensitivity, and appropriate 


(ae) it mav he endotoxins on the skin of 
guinea pigs and rats also 

These 

(a7) 
with S 
skin 
25 50 ugm. endotoxin, on mtravenous 
50 100 endotoxin 24-hr. later 
tron earnied out by the weekly 
injection of 0-5-1, 0-1, 0-2 bacilli 
and cols endotoxin prepared by the Boivin method 


characteristics are 
and rats, 
typhosa or 


lesions at 


pigs 3.4 weeks previously 


coli, will produce 
with 


sensitized 
hemorrhagic sites prepared 
injection of 
(The sensitiza 
was subcutaneous 


Typhoid 


were reprecipitated three times by a double volume of 
Thew Shwartzinan-reactive unit was 3 
ugin Animals not with the 
do not produce hemorrhagic lesions. These experi 
ments proved that the endotoxin 
derived from the same bacteriel species as was used 


ethanol 


pretreated bacteria 


must not be 
for sensitization 


(h) 0-025 -0-L ml. rabbit 
hyperimmunization with typhoid endotoxin, injected 


antiserum, obtained by 


ure 

Oxtorad 
P 
Burns, BL D.. The Mammalian Cerebral Corter (RB. Arnold, Ltd | 
Kecles, J. The Neurophysiologwal Bas , Vin Clarend 
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into the skin of guinea pigs or rats, followed after 
24 hr. by intravenous endotoxin, results in skin 
hwmorrhage. 

c) Mixture of typhoid endotoxin (25-50 yugm.) 
with colloidal silver (50-100 ugm.) for intracutaneous 
injection and subsequent intravenous challenge 
(0-1-1-0 ugm. endotoxin and 10-20 mgm. colloidal 
silver) results in skin h#morrhage in guinea pigs at 
6-8 hr 

(d) Normal rabbit mononuclear peritoneal exudate 
cells (2-10 10‘) obtained 4 days after paraffin oil 
had been introduced in the peritoneal cavity’, 
injected intracutaneously in guinea pigs, and followed 
by 50-100 ugm. endotoxin intravenously after 24 hr., 
result in skin hemorrhage 

(e) Normal guinea pig or rat mononuclear periton- 
eal exudate cells (5-10 x 10*) injected intracutane- 
ously in guinea pigs or rabbits, and followed by 100 
gm. endotoxin intravenously after 24 hr., result in 
skin hemorrhage. 

The histology of the skin lesions (6-8 hr. after 
intravenous challenge) resembled that of the Shwartz- 
man phenomenon in rabbits. 

ac could be explained by localization of endotoxin 
in relatively high concentrations in the skin by the 
antibody or by the effects of colloidal silver. Anti 
body which combines with endotoxin has been shown 
(in some instances at least) not to neutralize its 
toxic properties. A specific additional effect of 
antigen-antibody reaction or of colloidal silver might 
or might not be involved, but it does not seem 
proved. 

d and e can scarcely be explained in the same way, 
since the peritoneal exudate cells do not produce 
secreted antibody in normal circumstances The 
possibility is worth examining that they carry delayed 
type hypersensitivity to and that the 
combined result of a delayed type reaction and 
intravenous endotoxin is a Shwartzman phenom 


endotoxin, 


enon. 
I wish to thank Dr. E. 
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Lactic Acid Concentration in the Kidney 
of the Golden Hamster, Mesocricetus 
auratus, in Different Conditions of Diuresis 


Work by Zerahn on frog skin' and by Leaf on the 
bladder of the toad* have produced evidence that the 
transport of sodium is accompanied by a 
proportional consumption of oxygen ; 
and lactic acid production also increase, according to 
Leaf, with the active transport of sodium in aerobic 


active 
glycolysis 


conditions. 

It is known that the renal emunctory is also a site 
of intense transfer of sodium through the convoluted 
and collector tubes from the urine to the plasma ; 


RE 


in addition, it seems that consumption of oxygen is 
related to such a process’. In the present communica- 
tion we present the results obtained on lactie acid 
concentration in the cortex and papilla of the kidney 
in three different experimental conditions: (1) after 
12 hr. fasting: (2) under water diuresis (samples of 
renal tissue taken 14 hr. after the administration of 
distilled water to the amount of 5 per cent of the 
animal's weight by gastric tube) ; (3) under mannitol 
diuresis (samples of renal tissue taken 14 hr. from the 
subcutaneous administration of 7-5 ml. per cent body- 
weight of a 10 per cent mannitol solution). 

Mesocricetus auratus was selected for experiments as 
the renal cortex of its kidney can be easily separated 
from the papillary tissue (Fig. 1). The lactic acid has 
been measured by Barker and Summerson’s method 
using as a standard lithium lactate purified according 
to Schatzkes®. Each examination was made on 
samples of approximately 40 mgm. of papilla tissue 
and 100 mgm. of cortical tissue, frozen in liquid 
nitrogen as soon as they were taken from the animal ; 
the two samples of cortex and papilla which were 
compared came from the same kidneys 
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From these a 


Table 1 
constant and significant difference of the lactic acid 
content in the papilla and in the cortex appears in all 
If one excludes a state of relative hypoxia 


results are shown in 


The 


conditions. 
in the papillary zone, this differenee could account 
for greater chemical work in the papilla than in 
the cortex, or it could simply be the expression of a 
greater concentration in the tissue of this part as 
there is for sodium chloride and urea 


rable 1 LacTic ACID MGM, PER CENT GM. OF FRESH TISSUE 


Cortex Papilla Difference 
rreatment mean value nean value +S.EK. 
n 7 l 20-19+3-55 
Water diuresis 
Mannitol diuresis 


It is interesting that under mannitol diuresis the 
difference increases significantly, although it seems 
that the cortex—papulla gradient of total concentration 
tends to decrease in this condition’; the greater 
concentration of lactic acid in the papilla under 


in 

Fig. | 

. 
2 
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mannitol diuresis seems therefore to exclude the 


second hypothesis. 
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Pharmacological Actions of Some 
Methoxyindolealkylamines 


THe O-methylation of catecholamines has been 
shown to be an inactivation process', but the recent 
characterization of melatonin (N-acetyl-5-methoxy- 
iryptamine—a potent agent in lightening frog skin) 
as a methoxy indole? indicates that this may not be 
true with hydroxyindolealkylamines. To investigate 
this possibility, we have compared the actions of a 
number of methoxyindolealkylamines with their 
corresponding analogues on smooth musele, blood 
pressure and behavioural patterns 
Oxytocic activity was measured 
wstrous rat uterus. Gramine and its methoxy deriva- 
tive were found to possess no OXytocic activity af a 
dose-level as great as 0-1 mgm. per ml. (Values are 
given as final concentration in the muscle bath.) 
At the same dose-level, 5-hydroxyindole acetic acid 
and 5-methoxyindole acetie acid caused small but 
This action could not be 


on isolated 


demonstrable contractions 
blocked with bromolysergic acid diethylamide (BOL). 
N-Acotyl-5-methoxytryptamine also exhibited slight 
oxytocie effect, but only at the high dose level of 
0-1 mgm. per mil 

The four other compounds tested were serotonin, 
bufotenine and their respective methoxy analogues. 


Table 


CHNHCOOH, 
Coon 


N-Acetyl-5-methoxytry ptamiite 
5-Hydr 
5-Meth 


yxyindole acetic acid 


COOH 
CH,N(CH,) 


xvindk 


uf 
»-Metl 


xy 
2) H.CH,N(CH,) 


* Potency of equimolar concentrations of the base. + Inhibitory 
mV/kgm mistakes during 10 tests. 


lose-level each represents 2 
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These exhibited marked oxytocic activity at dose- 
levels below 10 ugm. per ml. The relative activity of 
these compounds is given in Table 1, and it can be 
seen that the methoxy derivatives were only slightly 
less active than their hydroxy analogues. The results 
obtained for bufotenine and 5-methoxytryptamine 
are in general agreement with those of Erspamer® 
and of Barlow and Khan‘. 

Whereas N : N-dimethylation of 5-methoxytrypt- 
amine only the activity slightly, 
N-acetylation reduces the potency a thousand-fold. 

The effect on arterial blood pressure was measured 
on a smoked drum from a mercury manometer. Two 
cats and three dogs anwsthetized with pentobarbital 
were used. The action of compounds was noted 
before and after the nervous had 
destroyed in cats by pithing, or blocked in dogs by 
large doses of the ganglioplegic agents : tetraethy] 
kgm., or chlorisond- 


reduces oxytocie 


system been 


ammonium chloride, 30-40 mgm 
amine (‘Ecolid’ : 2 mgm./kgm.). 

In of 1-2 mgm. N-acetyl-5-methoxytrypt- 
amine, 5-hydroxyindole acetic acid, 5-methoxyindole 
acetic acid and 5-methoxygramine had no effect on 
arterial blood pressure of dogs or cats 

Serotonin, 5-methoxytryptamine, 5-methoxy-N : N 
dimethyltryptamine in of 0-1 mgm. and 
bufotenine, 0-5 mgm., all caused depression of arterial! 
pressure or an amphibaric response in both species 
while the nervous system was intact. After pithing 
or blocking, these compounds caused blood pressure 


doses 


doses 


to rise by 26-92 mm. mercury. 

It has been reported that ganglioplegic agents cause 
powerful augmentation of a variety of pressor agents’. 
Serotonin and 5-methoxy-N : N-dimethyltryptamine 
were augmented to an almest identical degree, both 
being slightly exceeded by 5-methoxytryptamine. 
5-Methoxytryptamine also exhibited a depressor 
component, after pithing in cats, usually following a 
strong pressor phase. 

The relative vasopressor 
compounds is: Serotonin 5-methoxy-N : N-di 
methyltryptamine > 5-methoxytryptamine > bufo- 
tenine. Thus, O-methylation reduces the vasopressor 
activity of serotonin but greatly increases that of 
bufotenine, and N-acetyvlation of 5-methoxytrypt- 
amine mactivates it. 

To investigate behavioural disturbance, rats were 
conditioned to escape, in a shuttlebox, from @ 535-V. 


potency of these four 


l 
Ry 


+ 


Effect on blood pressure? 
(unblocked) (blocked) 


Behavioural’ 


Oxytocie® disturbance 


None 0 


Inhib 


effect of BOL. Blood pressure raised biphasic 41. §At0O-l 
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2.m.emp. shock im response to & warn a lito 
tirulas, individual trials bemy separated by 6-min 
intervals The ernteron ot completed conadit 


as correct response to the stimu 
f not less than 4 out of 10 times on two con it 
lave. The animals were then used for assay ert 
number of mm stakes plotted the cdose-le 

oural disturbance at dose 0-2 ken 


dose-levels between O-L and 0-3 mM kgm. 5 


Cathe La omewhat greater deures 
of irbaneo then did gramin Ar mW kgm 
bufotenine and serotonin all 
ave pra re ilt though m the case of the latter 


ompoune the of the hind legs which developed 
ntroduced phivaicel handicap whieh modified thie 
nterpretation of this result The most active con 
peo of the series proved to be ~ 


which caused mistak ou 
f trials at a dos level of O mM kun Thos was 
thi effective than butfotemine, whieh 
has reported to be psyvchotomumet it rh 
vied to affect the pertormance of tramed rats \r 


lowe -levels exceeding the animals given 
»-mmethoxv-N N -dimethyltryptamin developed 
hvthmic beating of the forepaws, which tallhed 
closely with the deseription given by Fabmg arnt 
Hawkins® to the effeets of butotenime im rats vhich 


ve have, however, mot observed 5-Methoxyvtrypt 


also prove potent in the same 


ws bufotenime Finally, J-methoxvgranune appeared 


more mistakes than did gramine itself 


to cause 


the ability of gramine, serotonur and bufoten 


ne to caus behavioural mistakes was ie reased by 


O-methviation and whereas N : N-dimethylation 
it potency, N 


of S-methoxviryptam.ne meres 


acet vViation it 


It can theretore be coneluded that © methylation 
ot hydrox vindoles s not an mactivation rice 
~ the © methviation of eatecholamunes The 


‘) methylation ot hvdroxvindoles, however, 
their activity um the three procedures nsed im 
the followmys ways OXVTOELE ACTIVITS stillexh bited 
though slightly decreased ; the 


but that oft bufotemmme is 


Vasopre sor 


ot serotonin decreased 
nereased ; ability to cares behavioural mustakes is 
nereased In addition, although O methylation 
onal N - ac etviation are both necessary tor the troy skin 
htening activity of melatonm’, it 1s the N-acetyl 

renders melatonin imactive Towa ils 


oup which 
smooth muscle, blood pressure and behaviow 
We wish to thank In P. A. Khairallah for hes 
help and My (). H. Britton for her generous financial 
support 
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A Possible Specificity of Albumin 
Auto-antibodies 
A\nri-/ was the mame uiven by Wiener ef 


to a cold antibody found om serum Of a 
patient suffermg fron cold antibody Ihwmolyvt 
anemia Further investigations into the / group 
system were made by Jenkins ef al Pippett et al 
Weiner ef a/.* and Marsh These workers showed 
that cold auto-antibodies (previously called non 


pectic cold agglutinins) had / speetheity ane 


oceastonal powerful examples f these antibodt 


mav be found as auto-agy! itinims mm Cases of cold 


antibody hemolytic anwmia The antigen } 


almost universal distribution, Wiener timdine 


people from 22.000 blood donor 


on five 


Jenkins ef al to firmed am ot 


phenotype after testing 17,000 fonors Marsh 
ifterwards described examples of cold auto antibod 

having specificity and showed that normal imfant 
it birth possessed the phenot yp which changed 
vithin IS months of birth to / He coneluded tha 


the rare phemot vp in acults arose from the al 


of a genet really determined tactor es ential te 
proper deve lopment of / The majority of cold 


therefore appear to have 


minority may be anti 


In 1956. Weiner etal.* deseribed some ¢ ofa 


rare auto-agglutinin active against all cells, bu 
when they were suspended in bovine alburnin 

a ito-agglutimins were imactive by anti vlobu 
enzyme techniques and could not be absorbe 
saline-suspended red cells We have eneouw 


twoe sample softhe auto agglutinin dese ribed 


by these workers and were able to test them 


ar 


Both sera were active against the patient s owt 


cells and also all cells of a large genotyped 
but only when albumin suspended red cells were 


One serum contained an additional trace of 3 


which was successfully removed by absorption with 


saline-washed rhesus positive red cells 


The sera were tested agaist the red cells of two 


of the phenotype Ore incl fou 
blood samples, with appropriat: adult controls 
tests were all positive with about the same sti 
of reaction 
in titration (using 4B serum as a diluent) showe 
the /, and +, cells scored the same as the adul 


trols; the cord samples were slightly weaker 


It is apparent from these results that while cold 


auto-antibodies have / o specificity, albumin 
agglutinins are not aimed at antigens within 


avaters 
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Action of Proteolytic Enzymes on the 

Human Erythrocyte Surface 
ribed the 
tion of a sialomucopeptide by the action of trypsin 
on the 


have 


SEAMAN et al.' have recently libera 
human erythrocyte surtace Sunilar results 
obtained by Makela ef al.* My work 
concerned with the chemistry of JN blood group 
has 


acid-contaming 


been 


mucoids from human erythrocytes 
that N-acetvineuramini 
which carry WN 
into the 


papain \ 


active 

revealed 
mucoids active groupings, were 
supernatant by the action of 
VN blood group active 
their isolation and inactivation by several 


Further 


liberated 
review of the 
substances, 
has been 
work led to the 


methods published else where? 
enzymes which 


examination of other 
inactivate J/ and 
and stem-bromelain! In all 


ire known to trypsin, 


CASES the 


isolation recover the non-cdtalvsabl 


spht products was similar to that described previ 


procedure to 


ously? for 
phenol extraction of the supernatant after incubation 


papain-treated red cells, which involved 


chemical 


Table 1 


th enzyme and centrifugation Some 


lata of the 


mucous obtamed are given in 


M 


In the case ot brome lin and also stem brome lain 


a yglucose-containing polysaccharide from the eruce 
enzyme is recovered in the final product so that chemi 
values which are too 
other 
vlucosamine. 
and 
detected in 
ervthrocyte 
were 


cal analysis carbohvdrate 


samples the 


Paper chromatography showed in all 
presence of galactose, 


valactosamine and small amounts of fucose 


mannose Phe ivars have been 
other .WN-active 
Although mucoids 
from human O cells, no H-activity 
strated by rabbit anti-H; only slight inhibition was 


tested with anti-H extract 


Sailiie sl 
preparations from 
these isolated 
could be demon 
observed when irom 
lea euro pate un 

The tact that all N-acet acid-contain 
ing and MN blood group-active mucoids prepared in 
this way give no inhibition of myxovirus he magglutin 
ation has been interpreted! and may be in accord 
with the findings that the enzyme-treated cells are 
equally well agylutinated by murmps- and influenza- 


The WN activity of 


these substances i considerable but not 


virus as are the untreated cells, 
good as 
the activity of preparations isolated by a proceduré 
vhere no enzyme is involved?+. By the latter method 
large amounts of the N-acetylneuraminic acid-contain 
ing influenza-virus receptor are also obtained! In 
the light of these 
phoretic mobility of enzvime treated cells is under 
standable Qn the other hand, it is worth 
that removal of either neuraminic acid or neuraminic 
acid-containing mucoids renders the cells agglutinable 


observations the lowered electro 
noting 
by incomplete antibodies? 


used tor 
from 


been successfully 
investigating re leased by papain 
animal erythrocytes. The from 
erythrocytes has already deseribed®:*. 
from 


The same method has 

mucoids 

bovine 
The 


cent 


substance 
been 


material horse cells contains 15 per 
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N-glveolyIneuraminic acid, 21) per cent reducing 
per cent hexosamine and inhibits slightly 
human O, N cells by anti-A 
whereas that from hog 
acid, 
cent 


sliyvar, 
the agglutination of 
Vicia graminea 
per N-glvcolyIneuraminic 
: reducing sugar and 11-2) per 
hexosamine. Tests of the treated cells with mumps 
and influenza-virus indicated that not all the neur 
anime acid-containing mucoids had been removed! 


extracts ot 
Ils has 4-5 
33-5 per 


cent 
cent 
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Blood Potassium and Sodium of Hereford 
and Brahman Cattle and some Breeds 
of Sheep maintained in Florida 
INCIDENTAL to other comparative physiological in 
vestigations with taurine and zebu cattle!, it was poss 
ible to determine the potassium and sodium content 
of the erythrocytes of these species by flame spectro 
Although there 


potassium 


have been several recent 


and 


photometry. 
reports concerning 
blood of sheep and their interesting genetic implica 
paucity of information regarding 
red blood cells of cattle 

was one ot the first to study blood 
and more recently Kerr reported 
The low potassium 


sodium in the 


tions*, there is a 
these elements in the 

Abderhalae 
electrolytes of cattle, 
tindings for six Bos taurus cattle 
and relatively high 
cattle compared with other species as found by Kerr 
and Abderhalden have 
of their meagre basis. Bernstein® has, how 
confirmed the results of the 
which types of cattle were used in 


sodium of the erythro Vtes ot 
been widely cited in text-books 
in spite 
ever, earlier workers. 
but fails to state 
his work 
Twelve 
sixth or 
imately the same Myre, 
All animals under 
were kept under identical environmental conditions 
All the animals were on an adequate plane of nutrition 
Blood collected in 
heparinized tubes from the jugular vein of each of 
animals and centrifuged under 
standard conditions with centrifugal 
1.500g. The foree was applied for 2 hr. rather than 
30 min. in more of the plasma 
entrapped between the packed cells. 
have reported that bovine blood centrifuged under 
standard conditions for 30 min. still retains 
12-5 per cent of the plasma in the packed cell column 
but Chaplin and Mollinson® able to remove 
most of the trapped plasma by increasing the time 


Hereford and twelve Brahman heifers in the 
seventh month of gestation, and all approx- 
were used in the present work. 
the same and 


were management 


as deseribed previously’. was 


these twenty-four 
toree ot 


order to eliminate 
Jennings et 


some 
were 


the centrifugal force was applied 

\ I-ml. sample of plasma was first taken from 
each tube of blood, then the remainder of the plasma 
and the upper layer of cells were removed and dis 
earded. A small quantity of unwashed erythrocytes 
were then placed in a clean weighed volumetric flask 
which was reweighed, and sodium determinations were 
using a Beckman model 2 
photometer at wave-lengths of 770 and 
respectively. All results were correeted for dilution 
and those for the erythrocytes adjusted for weight 


earried out spectro 


mu 


a 
| a 
Ae 
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lable POTASSIUM AND SODIUM CONTENT OF BOVINE ERYTHRO- 
YTE A ERYTHROCYTES ANT) PLASMA EXPRESSED AS M.EQUIV.'I 
POR HEREFORD BRAHMAN HEIFERS 
Heretor Brahman 
Erythroe Piasma hrythroevt Plasma 
iN Na h \ h Na K Na 
65 118 146 14-1 115 64 146 
“4 14) ) 127 64 141 
i 13-9 124 l 146 
7 7 141 17-2 130 64 137 
lis 15-1 Q 141 
liv 141 i! 7 77 141 
14-6 14 20 l 135 
17-0 - 14 154 64 
lal 134 “4 1 
Hereford @ Na‘ly 0-20 
Na‘l|s 
Brahman Na‘ly 0-88 
Na‘le 
Wher ntracellular potassium and 
tracellular sodium 


of sample and red cell specitic gravity (1-088). All 
the findings are presented in Table 1 as m.equiv./L. 
The Herefords appear to have more potassium and 
sodium in their erythrocytes compared with 
Brahmans, the differences for the potassium 
significant at the 1 per cent level. Apart from this, 
these results further confirm the bovine characteristic 


less 


being 


of low potassium and high sodium content in red cells 
The differences in the plasma electrolytes are small 
and significant The ratios of intracellular to 
extracellular sodium are similar to those reported 
by Bernstein’, but the potassium ratios are slightly 
Bernstein that the 
concentration ratio for red cells and blood plasma of 
the dog and cat is approximately 2, and implies 
that this small ratio may be explained on the basis 
of the Donnan equilibrium. The higher concentration 
ratios for potassium obtamed by Bernstein for other 
however, extra energy for 
The small differences in the potassium 
concentration ratios by Bernstein and those reported 
here could be explained by the differences in preparing 
has also been demon 
erythrocytes 


not 


lower. has shown potassium 


species would, require 


Thamntenance, 


the red cells for analysis It 


strated that the potassium content of 


varies to a small degree with the level of dietary 
potassium® 
Ked cells from 35 ewes were similarly examined 


these animals 
Florida 


breed 


sodium Five of 
were Hampshires, 20 Rambouillets and 10 
native last-named represent a 
which has developed largely by natural selection in 
Florida since the time of early White settlement 
Only a relatively this breed 
exists, and it closely resembles a degenerate Cheviot. 
being much smaller and having an inferior coat when 
compared with that breed. Doubtless the Cheviot 
has figured in the background of this local breed : 
but it is also highly likely that other breeds have 
been intermingled at various times. Compared with 
imported breeds in the hot, humid environment of 
Central Florida these native sheep are much more 
hardy and more tolerant of the usual parasitic and 
disease conditions associated with sheep in moist 
places. The Florida native sheep is also characterized 
by a significantly higher blood hemoglobin than 
imported breeds maintained under similar conditions’. 


for potassium and 


ewes Che 


small population of 
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Despite a well-defined seasonal pattern in blood 
hemoglobin of shee p kept in Florida, the native 


always has a significantly higher concentration’. 

The blood of sheep has been classified into three 
different types by Kerr and Evans* on the basis of 
erythrocyte potassium. According to Evans, 
pean sheep possess for the most part only two of 
types, but Kerr found the third type well 
represented in Lebanese fat-tailed sheep. Evans has 
designated the two types common in European sheep 
as (LK), low potassium, and (H K) high red cell 
potassium. For the most part Evans has analysed 
whole blood to distinguish the 
assuming that plasma potassium is fairly constant 
While this is probably true, hwmatocrits vary, 
particularly in exotie livestock maintained in th 
lower latitudes The anemia due to 
increased parasitic infestation, lower plane of nutri- 


Kuro 


these 


potassium -levels, 


chances of 


tion or certain types of climatic stress are greatly 
increased, and it was therefore thought to be more 
reliable to conduct the analyses for red cell potassium 
directly on the erythrocytes 


Table 2. INCIDENCE OF THR (H K) BLoop TYPE IN THREE BREEDS 
OF SHEEP MAINTAINED IN FLORIDA AND 4 COMPARISON WITH OTHER 
RESULTS 
5 Hampshires 20 Rambouillets 10 Florida natives 
(per cent per cent) per cent) 
HK 25 5 30 


Evans (ref. 2) 28:7 29-1 Cheviot 
The results for the few sheep examined are out 
lined in Table 2 and would not be expected necessarily 
to compare too favourably with other results, due to 
the small these results agre« 
fairly well with those of Evans and co-workers, and it 


of the HK 


numbers However, 


incidence 
Evans closel, 


is interesting to note that the 


blood type in Cheviots as found by 
resembles that for Florida natives 
J. R. Howes* 
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P. Loeerns 
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PATHOLOGY 


Mechanism of Increase of Endotoxin 
Susceptibility in Animals showing 
Delayed Hypersensitivity 

{In recent years considerable attention has been 
paid to the fact that an increase in susceptibility to 
the pyrogenic and shock-producing action of bacterial 
endotoxins could be demonstrated in animals showing 
delayed hypersensitivity’. 


i 
‘ 
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Chinchilla rabbits sensitized intravenously 
with live B.C.G. vaccine at a relatively high dose ot 
10-20 mgm. wet weight. Their condition 
assessed repeatedly within 3-8 weeks after sensitiza- 
tion. We measured the variations of body-tempera 
ture during the day, skin hypersensitivity to 2, 0-4, 
4-08, and 0-016 purified protein derivate and 
systemic hypersensitivity to 5 ugm. purified protein 
ugm. heat killed and washed 
bacilli injected intravenously. The increased 
the pyrogenic effect of 
parvatyph: B endotoxin 


were 


War 


derivate or 20 twice 
B.C.G 
degree of susceptibility to 
purified? Salmonella was 
evaluated by determining the threshold doses capable 
reactions. In four 
independent experiments altogether 61 rabbits 
used, and more than 30 normal 
rabbits were controls. Onlv 
healthy animals were used, and allowance had to be 
made for the influence of the season of the year. 
Controls gave the following results 

no skin the tuberculin test doses, no 
fever reaction to 5 50 "vgm purified protem derivate 
mgm killed B.C.G. 
Initial morning temperatures in the 
0-2°C 


of provoking standard fever 


insensitized 
absolutely 


were 


used as 


generally 
reactions to 
and 20 pgm.-5 doses ot given 
intravenously 


majority of the animals were 39° + afternoon 


remained unchanged or 
5 deg. C Normal fever 
1 deg. C. within the 


endotoxin in 


and evening temperatures 
mecreased by than 0 
reaction was approximately 
first 2 hr. after the injection of | ml 
10-* dilution. 

With test rabbits 
vaccine, the following 
different degree of skin hypersensitivity 
systemic reaction in 62 per cent, negative in 38 per 

In general, quite good correlation 
between the results of the skin and 


less 


the B.C.G 
obtained 


sensitized with 


results were 
positive 
cent, of cases. 
was observed 
systemic tuberculin reactions 

In 32 test the 
temperature rose by more than 0-5 deg. 
as compared with 
In approximately two 


bodv 


sometimes 


per cent of rabbits initial 


even by 1 deg. ¢ the average 


temperatures in controls. 
thirds of test animals the variations in day-tempera 
ture were greater than 0-5 deg. C in a quarter they 
exceeded 1 deg. C 

The pyrogenic endotoxin reaction in 45 per cont of 
test animals was simular to that in controls a stronger 
reaction wes noticed in 55 per cent of the animals 
In these cases the standard fever reaction was pro 


cuced by endotoxin 2-5 times lower than in 
control rabbits 

By comparison of all the results from individual 
unimals, we able to distinguish three well 
defined groups among the test The first 


group was characterized by a marked skin hyper 


were 
rabbits 


sensitivity, positive systemic reaction to tuberculin 
and killed B.C.G., 


and daily temperature rhythm, and normal endotoxin 


normal tmitial body-temperature 


\ contrasting group consisted of animals 
small skin hypersensitivity, 
reaction, imereased initial 
temperature variations, and increased 


The third 


reaction 
exhibiting negative 
svatemic temperature as 
well as daily 
endotoxin susceptibility. gave 
intermediate results 

After B.C.G. sensitization, 
specitic hypersensitivity, accompanied by non-specific 
increase of endotoxin susceptibility, would be 
expected in all rabbits ; yet this was not found. The 
increased susceptibility to endotoxins was not corre 
lated with the degree of specific hypersensitivity, 


This excludes the hypothesis 


group 


the development oft 


but quite otherwise 
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that the systemure tubereulin reaction ts not a specitic 
but that it should be 
reaction to traces of endotoxic 

Morvover, this 
the quantitative 


hypersensitivity reaction 
considered as a 
substances present tuberculin’ 


hypothesis is also refuted by 
relations observed 

The increased endotoxin susceptibility 
attributed to the summation of irritations which arise 
cells with the 
body. In the 


desensitization 


might be 


hypersensitive 
sensitizing antigen the 
course of such a reaction, a partial 


in the reaction of 


rsistimng mn 


of cells takes place and substances possessing pyro 
released’. In consequence, 
thermoregulation and 
dey vlops, 


genic and othor effects are 
the 
increased 
together with a decrease in specific hypersensitivity 
In animals where these reactions did not take place, 
a high degree of specific hypersensitivity is observed, 


state of unbalanced 


susceptibility to endotoxins 


without the non-specifically increased susceptibility 
This hypothesis was confirmed in further experiments 
«loses were used® 
increased endotoxin 
susceptibility do two paralle! 


manifestations of delayed hypersensitivity. 


which sensitization 


Specifi 


Various 
hypersensitivity and 


not appear to be 
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Absence of Thyroid Auto-antibody 
in Experimental Radiation Thyroiditis 


THE association between thyroiditis and thyroicd- 
specific autoantibody, both in and in animals*, 
was established in 1956. There is still controversy as 
to whether the autoantibody is the cause or the 
consequence of the thyroiditis or whether, indeed, 
hoth thyroiditis and autoantibody are independent 
results of a single pathogenetic factor. However, it 
is widely believed that escape of thyroglobulin from 
the thyroid follicles initiates the development of 
autoantibody. It has been suggested that in experim- 
ental thyroiditis induced by radioactive iodine, the 
inflammation is @ response to the liberation of colloid 
in the interfollicular stroma’.*. We have administered 
radioactive iodine to guinea pigs in order to determine 
whether autoantibody is produced in these circum- 
stances. It is known that the guinea pig readily 
produces thyroid autoantibody when injected intra 
dermally with thyroid extract®. 

Thirty-six adult female guinea pigs were divided 
three groups, which were given single intra- 
peritoneal injections of 0-2, 0-4 and 2-0 me. of 
iodine-131 per kgm. body-weight, while three further 
animals received saline injections only. Eleven of 
the animals given the two lower doses received an 
additional injection of 8 me. per kgm. 56 days later, 
in an attempt to stimulate a secondary antibody 
response when & primary response was undetectable 
by the technique used. Sera were tested for tanned 
cell agglutinating thyroid autoantibody*® at intervals 
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from one day to 229 days after injection. Animals some protems for example, are open to investigation 


vere killed at intervals, and their thyroids examined 
histologically 

the two lower doses showed 
no histological evidence of thyroiditis up to 28 days 
Animals per kgm 


howed no abnormality of the thyroid when examined 


Those animals given 


after imyeetion given 2 me 


trom 1 to 5 days after injection, but thyroiditis was 


present from 7 davs onwar Is With a dosage of 
S me. per kgm., there was mild thyroiditis when the 
animals were first examined at 4 days, progressing 
to extensive necrosis at 7 days At this stage, the 


rh stolovical preture in those areas which were not 


necrotic was that of dist iption of the follicles, with 
ntermunghng of epithelial cells, inflammatory cells 
With of the 
little doubt that colloid had been 


In the later staves the 


and tibroblasts such disorganization 
viand there could be 
iberated from the follieles 
subsided and con 
iderable regeneration of thyroid epithelium The 
high dose of iodine-TL31 re quured to produc thvroiditis 
s due to the low iodine uptake on diet S.G.1 (Oxoid 


of the 138 sera examined was there detect - 


nflammatory reaction there was 


In none 


able autoantibody Thus, im spite of the presumed 
cape of thyroglobulin from the follicles at an early 
tage the experment, the development and 


gression of thvroiditis without prod tion 
autoantibody 
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Molecular Biology or Ultrastructural 
Biology? 
ir is generally recognized that in the past decade 
have advances, which are of 
value our understanding of funda 
field which is concerned, with 
antibodies. 


seen great 
for 


mental biology, in the 


or We 


inestimable 
mit leic acids, 
enzymes, ete. It is gratifying to note that several 
mportant bodies which are in a position to influence 


protemas, 


public pohey in scientific matters have singled out 
this field as one requiring increased support 
It is unfortunate, however, that it seems to be 


to refer to this connected series of 
This phrase 
to any aspect ot this 


becoming usual 


Lopics by the name ‘molecular biology’. 
marginally 
and is highly inappropriate to the 

Its most natural application would 


of molecules of the conventional 


is only appropriate 
area ot biology. 
ureater part of it 
be to the biology 
chemical kind, such as those involved in intermediate 
metabolism, and these are precisely not the types 
of entity with which the field under discussion deals 
The smallest particles with which the new advances 
have to do may, indeed, be regarded as falling near 
the upper limit of size of the molecular, and. as for 


bv. more or less, convent ional molecular’ or chemi al 
techniques. The greater part of the recent advances, 
however, have dealt with entities which are not 
lefined in chemical terms : for example, 
cistrons, mutational sites, ribosomes, antibodies, 
endoplasmic reticulum, and so on; and they have 
been studied predominantly by such non-chemical 
methods as those involved im viral and bacterial 
venetics, mduced enzyme synthesis, complement 
ation studies, immunology. ultra-centrifugation. 


electron microscopy, X-ray and the 
like. An attempt to squeeze the whole of this wide 
tront of tit le 


nology 


troscopy, 


advance under a such as “molecular 
which the 
and chenucal methods of imvest ig 
that the equally 


are 


emphasis on physical 


brings with 


places 
ration, 
t the danger essential biological 
methods 
penet ratimg 


will be unduly 


even more 


methods 


im 
existing 


which Sore 
than 


neglected 


respect 


our chemical 


The general characterist of the field 
discussion ms, surely, that it is concerned with the 
analysis of entities, such as yvenes and ribosomes, 
which fall in the seale of magnitude Iving between 
those visible with the light microscope and those 
accessible to conventional biochemical methods 
\ suitable name for it would be ‘ultrastructural 
biology which does not carry any particular 


mplication as to the methods of investigation which 


should be employed It is urged that this mearne should 
be used when the whole of this area of research is 
being referred to: the phrase “molecular ology 


could be retained, if desired. for that aspect of ultra 
structural biology which deals with the chemical and 
of biologically 


physical study of the contiguration 


important macromolecules 


WADDINGTON 


Cc. H 


Institute of Animal Genetics. 
University of Edinburgh 


Influence of Uterine Position on the 
Response of the Mouse Embryo to 
the Teratogenic Effects of Hyper- 

vitaminosis-A 
WHEN a teratogenic agent Is administered to a 
number ot pregnant mammals ot a single Species 
under identical conditions of timing and dosage, its 
effect on the development of the young is by no 
means uniform. In any individual litter, all, none 
or a proportion only of the young may be deformed 
Kven when a highly inbred strain is used, variations 
in the response to the teratogenic agent may be 
attributable to differences in the maternal genotype. 
Such differences cannot, however, be held responsible 


for the situation in which individual members of a 


litter develop normally while others are deformed 
The differences in response of litter mates must 
derive either from individual variations in genetic 
make-up or from environmental factors as yet 


unanalysed. The present investigation was carried 
out in order to determine the influence of a single 
environmental factor, namely, the site of implanta 
tion, on the susceptibility of the mouse embryo to 
the teratogenic effects of hypervitaminosis-A, 

Forty female mice of the Strong 4 line were used 
in these experiments. Brother-sister matings only 
were used and the onset of pregnancy was determined 
by the presence of a vaginal plug, the day on which 
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THE BARNET VENTILATOR 


The Barnet Ventilator is a portable automatic respirator used in the 


WATSON 


WATSON & SONS 


operating theatre for controlled ventilation during anaesthesia 

It may be time cycled where the patient is completely relaxed, or 
patient cycled where spontaneous respiration is retained 

Lung ventilation is achieved by alternation of positive-atmospheric 
or positive-negative pressures. The Barnet Ventilator provides 
simple control and direct indication of inspiratory time, expiratory 
time, respiratory rate and tidal volume. 

The equipment can also be used in the recovery room or in 
medical wards for long term controlled ventilation where 
treatment of respiratory insufficiency is necessary 

The portable weight of the Barnet Ventilator is approximately 56 Ib 
It employs a transistorised control circuit and operates from a 
built-in low voltage battery, allowing 20 hours continuous 


use before re-charging 


LIMITED BARNET + HERTS 
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THE NEW Automatic Recording 


Titrator 


Superlatively accurate 
Brilliantly versatile 


Metrohm E-336 POTENTIOGRAPH 


336 Potentiograph is a tully automatic recorder for all 


Ihe 
potentiometric, pH, Redox, precipitation and other complex 
titrations. By using simple auxiliary 
can be extende d to handle ampcrometric and conductometri¢ 
titrations, and colorimetric, spectrophotometric and dead-stop 
titrations. Routine operations and research may be carried 
out, and permanent records are always available for reference. 


apparatus 


ms 


with an better 
easily-read scale has an 
wide recording paper, 
with the 


Piston burette delivers reagent accuracy 

than class “‘A” burettes, and the 
flective length of 75 in. The ro in 

in sheets or rolls, is calibrated to accord exactly 

amounts dispensed by the burett« 

Compensating potentials in steps of 250 mV each, from 
1§00 to 1500 mV, permit use of maximum sensitivity, 
ven when using high potentials. 

Sturdy potentiometer recording pen with rapid respons¢ 


250 mm secs); second pen records elapsed time 
Desired mV or pH range selected by step switch 
pH and six mV ranges. Interchangeable pH and m\ 
tor different ranges 

Instantaneous switch-over to tirst derivative recording 
Continuously variable rate of titration between approximate) 
3 min. to 80 min. Change of speed possible during run, duc 
to synchronisation of recorder and burette. 

Stirring speed variable over an extended range by precision 
potentiot ete r. 

PH calibration: potentiometer tor calibrating glass clectrode 
system with buffers of known pH. Graduated dial permits 
resetting at any time need for 
re-calibration 

Zero Point Potentiometer : 
for variations in circuit. Perfect reproducibility over 


Th ree 
ale 


for same clectrode without 


zero adjustable to compensat 
xtended 


peri ids. 


EXAMPLE OF DERIVATION TITRATION CURVE 


pH 


Differential Titration Curve 
Section at Endpoint 


Normal Titration Curve 


Potentiometer pH-titration of 2 
weak acid (H,PO,.) in the pre- 
sence of a 100-fold excess of a 
strong acid (HC! ). 

Electrode : shock resistant com- 
bined glass electrode EA 120X 
Titrant : NaOH. 


ist Endpoint 
End of Reaction 
HCi+OH=+ Ci'+H,0 


Ist Endpoint 


Titrating speed : 2. 

Measuring Range : 
respectively). 

The double break, which would 
hardly be noticeable in a normal 
titration curve, is easily recog- 
nisable in the differential curve 


2nd Endpoint 
End of Reaction 
OH HPO,"+H,0 


mi No OW 


Write for full details of this remarkable new equipment to 


SHANDON SCIENTIFIC COMPANY LIMITED 


6 CROMWELL PLACE 


LONDON, S.W.7. Tel. KNIGHTSBRIOGE 1133 
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ris ordinal position 
n is tota 


Both rand vary from tos 


the plug was detected being taken as day 1 of the 
Each animal received 8,000 i.u. vitamin 
(ref. 1) by sub 
cutaneous injection on day ll of pregnancy. On 
day 18 of pregnancy all the killed 
Each foetus was examined for the presence of cleft 
the horn 


pregnancy 
acetate dissolved in “Tween 


animals were 


palate, and its uterine was 
recorded. 

Statistical analysis of the findings revealed two 
points of First, situated at the 
ovarian end of the uterine horn were found to be less 
subject to cleft palate than those at the vaginal end 
Fig. 1). Secondly, the probability of cleft palate 


increased as the number of young in the horn 


position ith 


interest. foetuses 


increased 

There are a number of possible explanations for 
findings. Since the critical period for the 
production of a deformity by bypervitaminosis-A is 
quite sharply detined, the stage of development of an 
embryo might be expected to have a considerable 
influence on its response to the teratogenic agent. It 
is interesting to note, therefore, the observations of 
Mossinan? that in the mammalian bicornuate uterus 
the embryos implanted nearest the oviduct are always 
more advanced than those at the vaginal end. The 
weight of the embryo and the degree of development 
of the placenta at the time when vitamin A is 
administered are both factors which may play a part 
in determining whether a malformation does or does 
not occur. MeLaren and Michie? found that in the 
mouse the embryos in the top half of the uterine horn 
were heavier than those in the lower half at 18} days 
post coitum. 

McLaren and Michie* suggested that the blood 
supply at the site of implantation might be an 
important factor in determining the occurrence of 
runting. It is generally agreed that feetal weight in 
the mouse with the number of 
young in the uterine horn. The more crowded the 
horn, the smaller are the individual foetuses. This 
may have some bearing on the finding of the present 
investigation that the highest incidence of cleft palate 
was in the more crowded horns. It is hoped that 
estimations which are now being made of the levels 
of vitamin A in the placenta and liver in normal 
and malformed litter mates will throw light on the 
connexion established by the present series of 
experiments between uterine position and the degree 
of susceptibility to hypervitaminosis-A. 


these 


varies inversely 
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Our thanks are due to Dr. P. Whittle of the 
Statistical Laboratory, Cambridge, for the statistical 
analysis and to Messrs. Vitamins, Ltd., for supplying 
The work 
ported by a grant from the Medical Research Council. 

H. M. 
J. W. 


the preparation of vitamin A. was sup 
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Development of Eggs from a 

Hermaphroditic Sea Urchin 
Rerorts of hermaphroditic sea urchins are 
For 


over a 


not 
{rhacia punctulata six examples are 
period of twenty-five years by 
Since 1956, one report has been made?® 


recorded 
Harvey’ 

In the course of work carried out in the summer of 
1959, a hermaphroditie A. 
Beaufort, North Carolina 
an eleetric shock, exuded 
Eggs were obtained from the remaining three pores 
Kach pore required individual stimulation in order for 
shedding to and gave viable 
The were of normal (S0Qu) for 
collected in this area 

Since unfertilized eggs could be obtained, a study 
was made to compare the percentage fertilization and 
the rates of development of self-fertilized eggs and 
eggs fertilized by sperm from another male. 
control, additional eggs reserved 
sperm. All work was carried out at 23° C. 

No indication of fertilization or cleavage was found 
in the controls. More than 85 per cent fertilization 
was obtained in both the self-fertilized and cross- 
fertilized egg batches. All stages of development 
up to the pluteus stage were directly comparable 
in both groups, and occurred at the normal rate for 
this temperature. No abnormal morphology 
found. 

This work was done during the tenure of a C. W. 
Hargitt fellowship which I gratefully acknowledge. 


D. S. Fry 


punctulata was found at 
On being subjected to 
two 


Lonopores sperm 


oeceur, each gametes 


eggs d frhacia 


As a 
without 


was 


Department of Zoology, 
Duke University, 
Durham, North Carolina. 
‘Harvey, E. B., The American 
ton University Press, Princeton, 1056). 


* Zimmerman, A. M., Zimmerman, 8. B, 
Buill., 119, 353 (1960). 


irbacia and Other Sea Urchine (Prince 


, and Harvey, E. B., Biol. 


Disintegrated Spermatozoa from 
the Epididymis 
In the course of an investigation of the response 
of spermatozoa in the epididymis of rabbits to the 
effects of artificial erytorchidism, it was noted that 
in the controls (that is, 12 normal epididymides on 
which no operative interference had been undertaken) 


a remarkable number of immotile decapitated 
spermatozoa was present in samples withdrawn from 
regions of the tubule proximal to the cauda epidi- 
dymidis. Spermatozoa of this kind have been 
previously referred to as ‘disintegrated spermatozoa’! * 
and presumably indicate a process of degeneration 


t 
04 
‘ 
au 
4 ag 
particular me ired from the vagir 
number of young in horn 
4 
| 
ave 3 
a 
4 
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Ist 


work the morphology of spermatozoa 


saline-diluted squash preparations 


In the 
Was examined in 


present 


under the phase-contrast microscope and in whole 
specimens Quantitative estimates oft parthe tlar 
characteristics were made trom smears after staming 
vith differential stain® in order 
that an estimate of the proportion of ‘dead’ (eosino 
philic) spermatozoa also might be mice In view of 
this finding, spermatozoa from epididymides of some 

speci namoly the bull (6 Specimens) 
yoat (2 specimens), the dog (4 specimens) and thy 
at (3 specimens) were also examined 

In all these cases a proportion of spermatozoa 
withdrawn from the vas deferens appeared to be 
i were rate but was Poss bh to al 
evidence of disintegration in samples from the body 


the epididymis variable clead 
and decapitated spermatozoa was observed in smears 
head ot the epididymis 


These 


percentage of 


of samples taken from the 


and trom the uitial segment* percentages 
vere, however, generally lower than those in samples 
from the body of the epididymis \ relative paucity 
of degenerate forms from the tail of the epididymis 


h most specimens was typical. In bovine specimens 


‘ 


i” overall « disintegration of 
trom all levels of the epididymis 


! egree otf spermatozoa 


Was comparatively 


ill, but more eosinophilic spermatozoa were present 
in samples from the body of the epididymis than 
any other level, which an earlier 
report by Ortavant In both ruminants, differences 
between the incidence of disintegrated spermatozoa 
from the body of the epididymis and the caucda 
epididy were not conspicuous Differences in 

an Values obtamed for the incidence of decapitated 
spermatozoa from these two areas were, for the bull 
S per cent, and for the goat 16 per cent In the dog, 


eat and rabbit. however. the contrast between sarnples 


from these two areas was striking, there beimg man 
more disinteyrated spermatozoa trom the body of the 
D.fferences im mean valucs 


eprdidvin obtamned 
two parts in each of thes 
species respectively were, 23, 66 and 49 por cent for 
decapitated spermatozoa, and 36, 63 and 61 per cent 
for Dospite considerable 
ranges of variation, 
levels in 


between sarnples from the 


eosinophilic spermatozoa 
estimates 


pla:nly 


differences between 


trom th two these species were 
significant 
From the 
lisintegrated spermatozoa was duc to artefact 
disintegrated 
neither staming 
that a 
the 
some degree of 


observations it is not clear what propor 


on 
forms whole 


rin occurrence ot 


nor smearing was 
spermatozoa 
the 


wastage of 


here 
number of 


tubule of 


md Cates 
within 
thus 


ivolved 


were degenerate intact 


epididymis, and 
permatozoa in proximal regions of the epididymis ts 
apparent But im 
that separation of the heads im several spermatozoa 
might have anil thereby 
represent partly a variation in fragility of the cells 
at different levels of the In this connexion, 
it has been reported that decapitation of spermatozoa 
in ejaculated can be produced by certain 
methods adopted for the staining and 
smears’. Alternatively, differences in the viscosity of 
samples could interfere with the free movement of 
spermatozoa the slide and an 
imereased incidence of decapitated spermatozoa in 
smeared preparations. Subjectively, the milieu of 
spermatozoa from the ta:l of the epididymis appears 
to differ from that in the more proximal regions, 
especially in rabbits, and this might be related to 


stained smears, it ms conceivable 


oceurred in vitro might 


tubule 
semen 


clearing of 


across vive rise to 


NATURE 


April 8, 1961, 


differences im the Such 


variation im medium might 


ble effects of handling 


also allow vratert 


spermatozoa to be obscured in smears of samples 


taken from the cauda epididyvmid lue to the effects 
of a specific distribution of devenerate forms How 

ever, that the highest proportion of disintegrated 
spermatozoa was found throughout im samples fron 
the body of the epididym 5 interest m that it 
suggests at least some characteristic qualitv. of the 
tubular contents at this level. Experiments are no 

ih progress to determine more precisely the mferenes 


to be drawn from this surprisingly regidar pattern in 
th incidence of disintegrated 
different areas of the epididymis 


Timothy D. CGLover 
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University of Live rpool, 


Th 
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Tinsel-type Structure in Flagella of Zoospores 
associated with Cabbage Clubroot Tissue 
PARTIALLY lubbed roots of cabbage 

vrown im the ures nhouse with Plasm 
phora brassicae Wor. were stored im a frozen condi 


disintegrated « 
in soil infested 


tron for several weeks Thev were then macerated in 
distilled water and much of the coarse debris was 
removed by filtration of the suspension through 


| lave rs of cheeses loth This Vis followed by 


several 

centrifugation at 4.000 r p.m for 15 min. and resus 
pension im sterile distilled water. Centrifugation was 
repeated three times and after the final one spores 


were suspended in the nutrient solution deseribed by 


water im rile 
ith 


or at 


Macfarlane’, or im autoclaved tap 
a 75 mm. culture t plugged 

Tubes were mcubated in the dark at 24° ¢ 
temperature. Droplets were examined periodically 


under a Bausch and Lomb phase-contrast microscope 


ibes cotton 


for the presence of motile cells 

The occurrence of flagellated cr lls ik such 
SiOhs Was unpredictable, but only one type of Z00- 
preparations 
Observations 


spore was encountered consistently in 
from clubbed roots from three sources 

indicated that they were anteriorly biflagellate and 
markedly heterokont. The slightly recurved longer 
flagellum extended in front of the zoospore as it 
moved in droplets of the suspension \ 
shorter flagellum was usually curved back along the 
body of the zoospore or extended forward at an angle 
with the longer flagellum. The zoospores rotated on 
a longitudinal they moved forward freely 
and thev varied from elongate to pyriform or globose 


much 


aXis 
in shape Active zoospores measured 3 Su 
$#-Su. A pulsating 
zoospores. Emergence of zoospores from germinat 


vacuole was observed in 

ing resting spores was not observed 

mounts made a modified 
Droplets containing motile zoospores 


Permanent were 
Lottler’s stain® 
were placed on clean glass slides, and the zoospores 
were killed and fixed by exposure to the fumes of an 
aqueous solution of 2 per cent osmium tetroxide for 
30 see. The droplets were allowed to dry in a desie- 
cator. Several drops of mordant were filtered on to 
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oe 
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the dried preparation on the slide, which was heated 
gently for 45 see. The mordant consisted of 20 per 
cent tannic acid, 10 parts ; saturated aqueous ferrous 
sulphate solution, 5 parts ; saturated alcoholic basic 
fuchsin solution, | part. The preparation was washed 
by dipping the slide in a large volume of distilled 
water. Several drops of stain were then added to the 
surface of the slide, which was heated gently for 1 
min. The stain consisted of a 4 per cent solution of 
crystal violet in aniline water (2 parts aniline to 100 
of water). Excess stain was removed by dipping 
the slide in several changes of distilled water fter 
drying in a desiccator, the preparation was mounted 
in Canada balsam with a No. | cover-slip. 

Examination of stamed preparations with a phase- 
contrast microscope indicated that the longer flagel- 
lum had a rather blunt end and was of the tinsel-type. 
The shorter flagellum was rounded at the end and bore 
no appendages. Stained zoospores measured 2-5-4 
The while the 
short one measured approximately 2u in length 

In the preparation of samples for the electron 
nucroscope, very small droplets of suspension con- 
placed on collodion- 


long flagellum measured 6 Su. 


active were 
coated electron-microscope 
of 2 per cent osmium tetroxide for 30 sec., 
to dry in air. Grids were shadowed with uranium and 
examined with an RCA-type EMU2 
scope. Examination of such preparations confirmed 
the nature of the flagella indicated by observations 
of the stained preparations. A photograph of a 
typical zoospore taken of an electron microscop: 
preparation is illustrated in Fig. 1 (x ¢. 15,000). 

The resting these 
zoospores were observed contained bacteria in varying 
concentrations, and occasionally flagellate cells 
other than those described were found. None of 
the se possessed blunt ended flagella In one prepara- 
tion, zoospores were observed which possessed a 
long flagellum trailing behind the 
moved. This flagellum was of the whiplash type, 
and the tailpiece was observed to vary in length 
as the zoospore mivanced. Ellison? reported that the 
two heterokont flagella of primary zoospores of 2’. 


zoospores 
grids, exposed to fumes 
and allowed 


electron micro 


spore in which 


zoospore t 
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brassicae appeared blunt-ended without whiplashes 
or tinsels when stained by the modified Léffler 
technique. Kole reported that secondary zoospores 
of P. brassicae moved with the longer flagellum trail- 
ing behind the zoospore. Zoospores stained by the 
modified Léffler method showed an apparent whiplash 
structure of the longer flagellum. The zoospores 
observed in preparations described here are believed 
to have developed by germination of resting spores of 
It would appear from this work that 
the primary zZoospore 1s 


hrassicae. 
the longer flagellum of 
typically of the tinsel type 
W. L. SEAMAN 
R. H. Larson 
J. C. WALKER 
Department of Plant Pathology, 
University of Wisconsin, 
Madison 6, Wisconsin. 
Macfarlane, L., J. Vicrobiol., 18, 720 (1955) 
* Couch, J. N., Amer. J. Bot., 28, 704 (1941) 
* Ellison, B. R., Mycologia, 37, 444 (1945). 
*Kole, A. P., Tijdschr. Plantenziekten, 61, 159 (1955) 
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Substrate Specificity of the Myrothecium 
Ascorbic Acid Oxidase 


THE substrate specificity of the copper-containing 
acid oxidase of higher plants was studied 
principally by Zilvaetal.'*. More recently, Mandels*.* 
discovered an ascorbic acid oxidase in spores of 
Myrothecium verrucaria (Alb. and Schw.) Ditm. ex 
Fr. which was termed ‘atypical’ chiefly because it 
differed from the classical copper-enzyme in substrate 
and in its resistance to metal enzyme 
inhibitors. It did not oxidize p-glucoascorbate or 
pD-araboascorbate, and the latter inhibited oxidation 
of L-ascorbate. The mycelium of M. verrucaria also 
contains an atypical ascorbic acid oxidase, but with 
properties distinctly different from those of the spore- 
This com- 
substrate 


ascorbic 


specificity 


enzyme as well as of the copper-enzyme®: 
munication describes the differences in 
spec ificities. 

The fungal oxidases were extracted from washed 
mycelial pellets or spores® by grinding im an ice bath 
with a Potter-Elvehjom homogen- 
izer using 100-mesh glass and a pH 
6-3, 0-01 phosphate 0-005 M cit- 
rate buffer. This grinding was 
repeated twice following centri- 
fugation at 0° C. for 10 min. at 
1,000g. The pooled, cell-free ex 
tracts then were centrifuged at 
0° C. for 30-40 min. at 20,0009. The 
resulting supernatant was diluted 
with buffer and stored frozen. 
Before use, the mycelial extract was 
acidified with 1 N hydrochloric acid 
to pH 4-5, the optimum for enzym 
atic activity. These fungal pre- 
parations showed no cytochrome 
oxidase or polyphenol oxidase act 
ivity. They had high catalase but 
little or no peroxidase activity. 
This evidence and the response to 
inhibitors of iron- and 
enzymes®:’ indicated that only ascor 
bic acid oxidase was involved in the 
activities measured. The copper- 
oxidase used was a crude cucumber 
juice prepared according te John- 
son and Zilva’. 


copper 


Ph 
: 
Ls 
Pind 
Fig. 1. Tinsel-type structure in flagella of zoospores associated with 
eh 


Activity measurements we made at 30° C. in au 
by standard Warburg procedure at 2 mil. reaction 
ume, except with the rarer ascorbate analogues 
en Somil. flasks and 0O-5-ml. volumes were used 
| reaction buffers were 0-034 17 pho phate O-OL7 MV 
rate at pH 4-5 for the mvcelial oxidase and pH 6-0 
r ti other two The substrate concentrations 
i, O-OL-O-02 were sufficient for ra nal 
maity on t hee bus of prey ous reports on 
por and eu mber enzymes and of work in th 
sboratory on the mveelhal concen 


ation of the old samples of ascorbate analogues was 


based on amount of reduced form, determined by 
on with 2,6-dichlorophenol ndophenol or 
nzvmatic oxidation with the copper-enzytme Sul 

ent glutathione (30-60 ugm.) was wided to all 


reaction mixtures To re luce a itoxidation, an isuital 


wuitoxidation controls were run when necessary W th 


ertain analogues Activities were based on initial 
ve locities since both f « vhibited 
inactivation’, and rates of oxidation of 
ibsatrates also clectiume atter 15-20 it} 
he cnueumber enzyvrw It hould be noted that the 
precision of the assay, particularly on the si usller 
scale and where autoxidation corrections were 
res wv. did not establish activity with analogues 
below perhaps 4.5 per cent of that with L-ascorbate 
Thus 0 per cent in Table | may represent a low level 
f activity he stoichiometry of analogue oxidation, 
that of -L-ascorbate, was one-half of oxygen 
retake per mole of substrate 
Tal SUE ATE r A KI ActIp OXIDASE 
SPORE AND MyYceLIUM A‘ CUCUMBER 
I it nz e activ per he 
Substrate M liu 
Ascorba 
is bate (11 
(Ara ba 1\ 
Ara \ 
acorba Vi 
Vil 
gl hate (VIL ‘ 
Kha IX 
‘ t \ 
t \l 
hat 
rha 
nate (XVIII lus 
I 
ictat XX + 
Dit <yfumarate (XXII 
® Average values except tor rang n case of mycelial enzyme with 
IV and XV, whe ‘ ty varied antly among enzyme prepara- 


Of the 22 compounds tested only L ascorbate 
r-xvioascorbate) was oxidized at a significant rate 
by the spore enzyme (Table 1) Not only are 
Mandels’s results for p-araboascorbate and p-gluco- 
wzeorbate confirmed. but also it is evident that this 


enzyme has a very high degree of specificity. An\ 
ilteration in the molecule represented in this collection 
of analogues eliminated activity : (1) change in C-4 
configuration, (2) change in C-5 configuration, 


3) change in chain length, (4) substitution of hydrogen 

for hvdroxvl on (-6, (5) modification or elimination 
of the ring. or (6) acetylation of the C-5 and C-6 
hydroxyls The inhibition of L-ascorbate oxidation 
by p-araboascorbate reported by Mandels* also was 
confirmed Limited materials permitted only a 
single test of the other analogues, but it appeared 
that only 6-deoxy-L-ascorbate and L-galactoascorbate 
were inhibitory. 
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The mveelial enzvme was ciearly 
the t-ascorbate structure (Table | Lil he spor 
enzyme, it did not oy dize anv of the 6- of 7-carbon 


analogues (III, V, VII, XI, XIII th the opposit: 
ascorbat How er, 
lid have some activity toward th y-carbon analog 


XVII) with the opposite configuratror \mong 


(rimg) configuration 


analogues with the same rng configuration, t 

7-carbon compounds (VI, IX, X) were oxid ed 

about the same rate as L-ascorbat } the ra 
th the t-earbon compound re lower 
iriabl Substitution ot hvelrogen for the hydrox, 
nay n of ascorba Il ib | on of 


th C.5 and C-6 hvdroxvls reduced activity to ome 


halt Removing the side cham (NVIIT) or replacing 


‘ ised onlv reduction nh Even t} 
struct ure Was 

Preser of significant amow yt pore-tvVy} 
enzyme in the mycelial extracts is unhk 
several of the analogues were oxidized at al t tl 
same rate as L-ascorhat Furthermore, low concen 
trations (0-007 47) of p-araboascorbate had no effect 
on the rate of L-ascorbate oxidation by the 1 elu 
enzyme but completely indubited tt por 

The results in Table Ll with the cucumber extract 

ere n close agreement with published tor 


the same substrates and include data tor a number 
of compounds apparent ly not tested before with the 
copper-oxidase (IT, \ 3X. 
XVILE XVIII XX) Analogues with the same ring 
configuration as L-ascorbate (IL, IV, VI, IN, X) were 
oxidized at about the same rate Presence of sick 
cham or chain length (VI. NA Il hvdroxvl con 
figuration at C-5 or C-6 (IV, VI, X), and lack of 
pmmary hydroxyl at © 6 (II) or C-7 (IN) had no 
apparent influence on activity All analogues with 
the opposite ring configuration mr. V. Vil, XI. 
XIII. XVII) were oxidized, but at a slower rate than 
L-ascorbate. None of the three iminoascorbates was 
oxidized, adding support to Dodds’s con lusion’ that 
a free carbonyl group is essential tor activity Com 
pounds without the lactone ring (XIX, XX, XXI) 
were oxidized at lower rates. and the transdienol! 
(XXIL)* was inactive 

Nothing is known of the nature of the active sites 
of the two fungal enzymes, beyond the fact that 
these enzymes apparently are not typical copper- 
oxidases*-*. Their specificity patterns, however, give 
some indication of the substrate groups involved and 
of the stereochemistry of attachment. The spore 
oxidase would seem to require a multipoint attach- 
ment involving the hydroxyl groups on C-5 and €-6, 
the dienol group (since it is involved in electron 
transfer), and possibly the carbonyl group. Lack of 
a suitable derivative, such as imino-L-ascorbate, has 
prevented a test of this possibility, but a free carbonyl! 
is required for the copper-enzyme Such an attach- 
ment would be consistent with the absolute stereo- 
chemical specificity observed, which involves asyvm- 
metric centres at both C-4 and C-5. The highly specitic 
nature of the binding site is also evident from the 
loss of activity on addition to C-6 of a methyl (IX) 
or hydroxymethyl group (VI). presumably by steric 
hindranee. With the mycelial oxidase, substrate 
structural effects were more quantitative than 
qualitative. A side chain was not required for 
attachment or activation, but its configuration (C-4) 
with respect to the ring was critical With the 
unfavourable configuration. only the structure (XVII) 
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‘Antibiotic Effects’ in Plant Communities 


FAILURE of Araucaret cunn nqham Sweet. 


rain-forest dormunat 
| Muell. has 


Queensland. A plausible explana- 
widely 


regenerate 
Backhous 

near Maryboroug! 
tion of this obser 


1 anquatifotia been bserved 


ation appeared to lie in the 
lity at a plant may interfere with 


discussed possib 
natural 


the establishment of adjacent species in a 


community by releasit antibioties’. either from 


living roots or trom lecomposing surface debris 


On investigating this hypothesis it has been shown 
in laboratory he ‘ates, pre ad trom 
hinder 


Further tests 


filter paper treated wit Lhousia leat oil 
wheat 


revealed that dehvdro- 


the germimation of cre 
under similar conditions have 
major constituent of the 


angustione (in this case the 


oil?) hinders the germination of fraucaria, the 

with the concentration of de hvdroangustione 
Thus. the number of radicles which 
substrates O-1-0-5 per 
and high (7 per cent) concentrations 
differ 


Varvinyg 
in the 
emerged on 
cent by 
of dehvdroangustione did 
from the intermediate concentrations 
(1-5 per cent) cause ia significant decrease (I « 
Normal germination occurred and healthy seedlings 
containing 0-0-2 per 
but toxie svmptoms appeared 
germination 
the whole 


substrate 


containing low 


weight 
not significantly 


control. but 


developed on substrates cent 
dehvdroangustione, 
in all other 
(1-7 per cent or 
seedling (0-5 per cent 

In an attempt to test the ecological implications 
of this finding. a s:nall area ot secondary rain-forest 


treatments either during 


the emergence ot 


te 
after 


random 
ISIN’ 
it on botn 


vith freshls 


inwatered 
xperinmne nt, 
ched 
analysis 


2 per 


litters 


strone 
found to 


in laboratory 


cent 
that | concentrations 


hinder 


germunation ot 
idence does 
ircurnmstances germunmatron ot 
inhibited by the dehydroangustione 
Backhousia litter. However, 
cumstances have vet to be defined, 
tion of the microclimatic factors affecting germination 
of seedlings in the field appears 


possibilit 


not eliminate the 


present these cu 


and an investiga 


and early survival 


to be a more profitable line of inquiry 


we germination of Araw 
sria after 37 days 
Mean 


a nearby an unwatered litter 


ived from 


area th in germinat 
1 nt 


Backhousia was also 10 per cent. 


Went? suggested that the failure 


Southern Californian 


In similar work, 
of some shrubs growing in the 
desert to harbour a population of certain 
species 1s due to t he production ot tox substances by 
This hypothesis was supported 
isolated 3 acetyl Hh 


annual 


the shrubs concerne a 


by Cray and Bonner’, who 


methoxvbenzaldehyde from the 
and showed that 


such 
this 
substance is a potent growth inhibitor in laboratory 
tests. However, Muller and Muller’ critu ized this 
interpretation of the field observations on the grounds 


leaves ot one 


shrub (Encelia farinosa Gray) 


that extracts of Franseria dumosa Gray, which does 
harbour these annuals, are even more toxic inh labora- 
tory than extracts of Encelia These authors 
put forward several hypotheses to account for the 
failure of the toxie substances to reach an injurious 


tests 


concentration under natura! conditions, and suggested 
that the distribution of these annual he rbs may be 


No. 4771 \pi il &. ol NA KR 
with est side chain permutted any activit containing a high proportion 0! Backho 
il with the favourable side cham co! chosen. Four plots were then s¢ lected 
fivur the orientation of the | within this area and germination tests 
and the presence of the €C-6 influenced fraucaria seeds per replicate) were set 
Chis, the chan hydroxyls seem to parti the natural litter and on a litter enric! 
mn bindu affect the orientation of athered DBackhousia leaves whieh contained 
ibstrate at the reactive per cent of dehyal \ water trea 
A clear widerstanding of the difteres m specilicits ment was also included in the ld test, which was 
between the spot oxidases will require carried out hen germination normall 1th 
chemical characterization of the prosthetic group(s this locality 
"bane | and or the reactive site This remarkable change im {f the dehydroangustione prese! n Backhousia 1a 
pecificitv ot ar eon t cu litter normally has an advern ffeet on the germina 
forr of the same orgarus! provides @m tion of Araucaria in the Te 1, it would be expec 
ol port ‘bal t\ ors suttem t? at any such tic ‘ Vou i t ni ati 
We are imdebted to mai of H ver, erminatiot ‘ rtually complete 
* a the rare analogites This work 1 con 37 davs alter wing and statist! il analysis Of the oe 
Pee tract with the Oftice of Naval Ke PT results (Table 1), using th ire Siney/} ransforma Re 
of the Navy. VR 108-198, and by a Publ Health tion, revealed that there was a fights significant 
Service researel rant. RG-7354. from the Division ast n ygermination on the litter 
of |__| il Sciences, U.S. Pub Health containing fresh Backhousia leaves, compar 1 with 
{2 oe Service. that on the natural litter. Moreover, germination on es 
(iorpoNn A. WHitt both vatered treatments vas her 
FREDERICK 0-01) than on the corresponcdin 
Department of Botany and Plant treatments At the conclusion of the 
Pathology, both the unwatered, and water 1, enr 
Towa State University were recovered from. the field Chem 
oma * Pr t addr Depart t of Chemistry, Oregon State College, tively, of dehy ore et 
hns W Lilva, 5. 5., Bioel 31, 1566 
snow, G. A., and Zilva, S. 8., Biochem. J., 38, 1926 (1935 
ndels. ¢ h RKiochem hus 64 (1 
Mand h i 42 
* White, 4.. Ph.D. 1 s, lowa State Univ 
Walker, A. T.. Lowa I, Sci., 30, 229 (1955 
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Watering 
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correlated with the superior water-holding capacity 
of the mound of debris accumulated by 
Franseria, but not by Encelia. 

The apparently contradictory results of laboratory 
and field tests in this type of investigation may be 
due to the fact that all the toxic substances present 
in the substrate are available to the test species 
during the laboratory experiment when extracts or 
In our opinion such 


organic 


milled plant material are used. 
substrates are not comparable with plant litter, for 
it has been found in a replicated experiment that 
Araucaria fail to substrates of 
milled Backhousia Petri 
but under the germination 1s 
significantly reduced (although it occurs more slowly 
than the controls) on substrates of the same intact 
leaves containing 4-1 per cent of dehydroangustione. 


yerminate on 
enclosed in 


seeds 
dishes, 
not 


leay Cs 


same conditions 


In our opinion, the experiments outlined above 
emphasize the dangers of arguing, without further 
experimentation in the field, that the ‘antibiotic 
effects’ demonstrated in simple laboratory tests 
operate in natural plant communities. 

Full details of this work will be published else 
where. 

J. R. CANNON 
N. H. 
K. P. Haypock 
J. G. TRACEY 
L. J. WEBB 


Commonwealth Scientific and Industrial 
Research Organization, 
Australia 
* Present address Che University of Wester 
Australia, Nedlands. 
Bonner, J., Bot. Rer., 16, 51 
* Penfold, A. R J. Proce. Row. Se 57, 300 (1923 
J., and Elliot, P., Austral. J. Chem., 9, 95 (1956 
Bull. Torrey Bot. Club, 69, 100 (1942) 
d Bonner, J., Amer. J. Bot., 36, 52 (1948); J. Amer 
, 70, 1249 (1948) 
H., Amer. J. Bot., 40 $(195 
ibid., 43, 354 (1956). 
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Sorbitol Metabolism in Apple Fruits 
SORBITOL is polyhydric alcohol found commonly 
in the Rosaceae: in apples it can constitute a large 
proportion of the dry Little is known, 
however, of its metabolism in higher plants. Edson! 
referred to a sorbitol dehydrogenase in animals and 


matter 


and mentioned a simular occurrence 
in plants 

I have been able to show that, when an aqueous 
extract of an acetone powder preparation from the 
fruit cortex of apples (var. Miller’s Seedling) was 
treated with sorbitol in the presence of boiled yeast 
extract, an acid-labile non-reducing sugar was 
The sugar was probably sucrose and the 
from 10 mgm. sorbitol 


formed 
normal yield was 1-2 mgm 
at about 20° C.), with due allowance for the sucrose 
in the veast extract 

These results were repeatable up to two months 
after preparation of the acetone powder. It then 
became inactive, and more detailed examination of 
the enzyme system involved in this reaction will be 
made when a further crop of fruit is available. 


A. R. N. 


CORROD 
East Malling Research Station, 
Maidstone, Kent. 
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BACTERIOLOGY 


Association of a Steroid and a Pigment 
with a Diffusible Fruiting Factor in 
Myxococcus virescens 


\ DIFFUSIBLE factor inducing fruiting-body forma- 
tion in Myxobacteria has been demonstrated by Lev! 
In an attempt to identify further such a factor in 
Myxococeus virescens, an aqueous extract of fruiting- 
bodies was concentrated by drying from the frozen 
state 

Using a medium which would permit the swarming 
of vegetative cells, but not the formation of fruiting- 
bodies, under normal conditions, consisting of 1/100 
concentration routine meat-extract agar. with 3 per 
cent non-nutrient agar and 0-001 per cent sodium 
chloride, four circular wells were made on a plate 
supporting a film of vegetative cells, and this was 
incubated for a further 7 days to obviate any effects 
of mechanical disturbance. A few drops of extract 
were placed in two of the wells, with distilled water 
in the two control wells. After 8 days incubation 
20° C.. fruiting-bodies could be discerned 
around the wells containing the extract. 

Comparison of descending chromatograms of the 


small 


two extracts showed the existence of a spot on the 
chromatogram of the fruiting-body extract which 
was absent from that of the vegetative cells. This 
spot was associated with the pigment of the fruiting 
bodies ; it reacted with Liebermann’s reagent and 
is therefore presumed to contain a steroid 

A further experiment in which actual portions of 
the chromatogram paper laid on the plate 
showed that fruiting-body formation was induced in 
the vicinity of the pigmented spot 


were 


JENNINGS 
Department of Bacteriology, 
University of Birmingham. 


* Lev, M., Nature, 173, 501 (1954). 


Accumulation of Indole Compounds in 
Cultures of Chromobacterium violaceum 


SUBSTANCES yielding a typical indole test with 
p-dimethylaminobenzaldehyde (Ehrlich reagent) were 
recently observed in peptone broth cultures of gelat- 
inous strains of Chromohacterium violaceum'. The 
nature and the origin of the substances giving the 
pink-red colour with Ehrlich reagent was of some 
interest because the species has been reported to 
lack the enzyme tryptophanase* and the genus as a 
whole is generally considered to be indole-negative’, 
which implies inability to degrade tryptophan to 
indole 

Employing the Ehrlich reagent and 
described by Skerman*‘, several cultures of gelatinous 


technique 


Chromobacteria were tested for indoles after growth 
for 5 days at 30° C. in several media. The results 
shown in Table 1 indicate that the largest accumula- 
tion of indoles occurred in ‘Bacto’ peptone broth 
containing and incubated under aerobic 
conditions. ‘Bacto’ tryptone, which contains more 
tryptophan than peptone’, did not allow indole 
accumulation. When 0:5 per cent (w/v) tryptophan 
was added to peptone broth no increase in the amount 
of Ehrlich-positive substances was observed. Synthe- 
tic glucose-ammonium salts medium with or without 
added veast extract (0-02 per cent) invariably failed 


glucose 


= Vot. 190 
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ier 
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FORMATION OF INDOLE COMPOUNDS BY GELATINOUS STRAINS 
OF Chromobacterium violaceum 


Table 1 


Relative intensity of the Ehrlich reaction 
32 46 11 
Shaken Static Shaken Static Shaken Static 


Mediun 


cent trypt 
phan 

1 per cent 
tryptone 

] per cent 
tryptone, 1 per 
cent glucose 


The cultures were incubated at 30 C, for 5 days in tlasks mounted 
on a rotary shaker (shaken) or in deep tubes (static) Qualitative 
tests for indoles with Elirlich reagent produced various intensities ot 
pink colour (+ which were estimated visually, A negative sign 
indicates that no pink colour was observed, 


to support the accumulation of indoles though good 
growth and pigmentation were usually observed. 
These results suggest that an abundant supply of 
amino-acids is a requisite for indole compound 
accumulation 
Chromatographie 
cultures, from which cells had been removed, revealed 
two substances giving a pink-red colour with Ehrlich 
reagent Table 2 shows the Rp values of the sub- 
stances in three solvent systems the 
reactions produced when developed chromatograms 
treated with re used for the 


examination of glucose peptone 


and colour 


‘agents commonly 
Unless otherwise indicated, 
employed those 


were 
identification of indoles 
the and 

described by Jepson 


methods reayents were 


Table CHROMATOUGI 


Amounts « 
Whatman Nx 
solvents Re 
ammonia (i) 
and dried strips were 
lil sulphanilic acid 
reagent Colour reactions 
purple (p), violet (v), gre 


2,4-dinitrophenylhydrazin 
orange (0), pink (pk), blue ¢(t 
1 (bn). 


Chromatography of the unknown substances with a 
number of known contamimng 
indicated that the former were not indole, indole-3- 
aldehyde, indole-3-acetic acid, indole-3-propionic acid, 
indole-3-butyric acid, tryptophan, 5-hydroxytrypto 
phan, 5-hydroxyindole-3-acetic acid or tryptamine. 
Ehrlich reagent is not entirely specific for the indole 
nucleus, but because of the evidence obtained with 
other spray the known are 
believed to be indoles, more exactly hydroxyindoles 
Udenfriend? has found that 1-nitroso-2-naphthol in 
the presence of weak acid and a trace of nitrite yields 
a violet colour with hydroxyindoles but not other 
indoles. The sulphanilic acid reagent described by 
Jepson* reacts not only with some phenolic acids but 
also with 4-, 5- or 6-hydroxyindole compounds. The 
latter react strongly with anisidine reagent* 
to give an immediate, intense red-brown colour which 
is also true of the unknown indoles reported here. 
Phenolic acids do not apparently give the same 


indole compounds 


reagents, substances 


also 
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unmediate colour reactions with Ehrlich reagent under 
the conditions empleyed for indole detection. A 
negative test was obtained with 2,4-dinitrophenyl- 
hydrazine reagent which indicated the absence of 
keto- or aldehyde-groups. 

Chromatography of peptone broth containing added 
tryptophan confirmed the described 
above, that is, it neither increased nor decreased the 
quantity of the unknown indoles observed in 
peptone glucose Tryptophan did, however, 
vive rise to several fluorescent in the 
ultra-violet which gave yellow colours with Ehrlich 
reagent. It seems clear that tryptophan is not the 
source of the unknown hydroxyindole compounds. 

Chromobacterium species characteristically produce 


observations 


two 
broth. 
substances 


a purple pigment violacein, which has been shown to 
be a hydroxvindole-derivative®. DeMoss and Evans’® 
have shown, using strain 553 (American Type Culture 
Collection), that pigmentation is dependent on 
I tryptophan in fact they have demonstrated that 
violacein was produced from the amino-acid by non 
proliferating cells, when used as a sole carbon com 
pound in the reaction mixture. These workers and 
others' have shown the hvdroxylation of tryptophan 
to yield 5-hydroxytryptophan to be a major reaction 
for the 
is the source of the precursors of violacein 

In the present work L-tryptophan seemed to stimu 
late neither indole accumulation nor formation of 
pigment under the conditions used. These observa 
that the gelatinous strains possess a 
pathway for synthesis of hydroxy indole compounds 


amino-acid in this organism and probably 


tIONS suyyest 


observed in non-gelatin 


and pigment precursors not 
ous strain 553 or other strains dependent on trypto 


phan for pigment synthesis. 
Identification of the hydroxyindoles their 
relationship to pigment formation in the gelatinous 
strains Is estigated further 
I am indebted to the National Institutes of Health, 
Bethesda, Md., for a grant (F-23378). 
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VIROLOGY 


Rous Sarcoma Virus associated with 
Parthenogenesis in Turkey Eggs 


SPONTANEOUSLY occurring parthenogens sis in un 
fertilized eggs of the domestic turkey, Meleagris 
gallopavo Linnaeus, was first noted! at the Agricul 
tural Research Center, Beltsville, Maryland, in 1952 
Unselected Beltsville Small White turkey hens, as 
virgins, produced eggs of which 16 per cent showed 


| 
> 1 per cent 
peptone +++ + ++ +4 4 + 
tone, per 4 
1 per cent pep- 
ae tone, Ol per 
q 
By 
STRAIN 
Ultra 
Violet 
Kp values it fluor- Colour reactions witl 
U45S pk 1 no. none none 
= OH-indok 
Iryptophan 0-24 0-32 0-31 v—p none none none hor 
» OH trypto- 
phat 056 O17 Gis + It.b—-b vo r—bn pk no 
t cell-free culture fluid were spotted on 
er strips, and developed in the following 
tic acid/water (4: 1: 5), B, tsopropanol 
apolethanol/water (4: 1:1 Developed 
i with I Ebr If 1-nite thel 
anisid ine 
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se 
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parthenogenetic development following an inc ubation 
deve 
morganized and often 


| riod of 9% 10 lopment consisted 


which ot 
there 


sary 


covered varying areas 


ially, cells did not attain the 
neces for blood formation 
are occasions were brvos noted 
eoding a strain of 
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e degree of 
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been nereased number of 


ganized development 
342 of the 2,926 eggs 
embrvos, 
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to ! times that observed in 
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(Olsen? 
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were 
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by the 
birds oot 


12 control 
birds, 


development, 


turkevs, 527 bv the 
the 


treated 
all eggs produced by 

25-4 per cent showed part hi nogeneti 
while 15-9 per cent of the eggs fron 
were The difference 
analysis of variance using we 

was found to be highly ant 
Thanks are due to Mrs. R 


this analysis of data 


Is 


treated 


the control group 
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per cent 


level 
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Bromegrass Mosaic Virus: a Virus 
containing an Unusually Small 
Ribonucleic Acid 

and physical properts 

investigated in several laboratories in order to 


CHEMICAI Ol Viruses 


are 


obtain structural information which relates to ques 


ot \ svnthesis and Brome 


rass mosaic virus, a spherical plant 


jualify as a useful test object for such in 


Data reported here show 


and turtherm 


ore 


vht of its ribonucleic 
any other known virus 


Che sedit 


entation coetticrer 
vas measured in a Spi 
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molecular 
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‘ht reported for 
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virus. 
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nucleic acid 
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protein concentration is deter! ined by a measuren 


of the refractive index increment of a solution 

the nucleic acid concentration is determined by 

corresponding measurement of the optical density at 

260) mu lhe measured optical density of the virus 
as corrected for the effect of light scattering | ULTRAVIOLET ABSORPTION 

and for absorption due to protem. | Phe extinction 

coefficient for ribonucleic acid at 260 mu was taken 3 AT 260 my 


o be 22-3 em.2/mem., the specific refractive increment 


to be 1S =x 10-4 ml. mgm. a ithe protem extinction 


oefficient to be 0-5 m The ribonu acid 


content was found to be 21 per cent y analogy 
with the reported characteristics of the ribonucle. 


small \ iruses, it asonable to ass 


that bromeyrass mosat irus ribonucleic acid 


In One prece Its moles ilar weight is then | 


Phis isa lower molecular weight than that of any other 
known venetically functional nuclere 13.4 
Experunents were undertaken to show 


million molecular veigh particle described E LOCAL LESION 
above is indeed the infectious virus. These exper'- - 

ments consisted of infectivi and particle assays ot Y HOST ASSAY 
fractions obtained by ce cradient centrifugation 
as follows 10-40 per w/v suerose density 
yradient (pH 65 in phosphat 
buffer) was prepared ace g » the method of 


Bock and Ling i. sample of a 0-53 per ce 


solution of bromevrass mosaic Virus was laver don 
top of the vradient solution and this was centrifuged 
at 25,000) r.p.m for 3 hr. in an SW-25 


bucket rotor of a Spinco model L centrifuge 


single, opaleseent hand corresponding to the 
million molecular weight part cle wi observed u 
the centrifuge tube at the conel m of the run 
The tube bottom was punctured vith a hypodermi 
needle, and Ll-ml. fractions were collected and test 


for infectivity on the local lesion hast ¢ iene hi 4-6 oh parti 


hybridum®. Fractions 1 5. 6 d 25-2 intermediate density and distineth 
were pooled sample of the} lk an violet absorption Spe trum The third beard 
and the ren tining fractions 16-24 we henah nae ts eontained oN 174 top component, rified by its dis 
alternate right and left hal after du tinctive ultra-violet absorption spt im. Infectivity 
with ‘Carborundum Th ‘te leave on Chen am hybridum howed that only the 
standard bromegr: fractions corresponding to the second band contamed 
ent of the local lesi: bromeyrass mosat irus Since the par 
“t parated in this experiment act ording to 
it mav be conclud dthat the mfeectious 
6m lecular weight parti 
coneentration nti i sare Gersity 
moreover entire o ct t conclude on t 
| perposs 
tons was essentiall ae icle e characteristics 
is indeed the infectious Virus 
was supported by the U.S Publi 
and by the Resear: h of 


wit School fror 


Resear h 


above 
ponents 
of Biochemistry 
power ocedut versity of Wisconsin, 
$-6 million mol ar weight Madison 6, 
to these two value After Wisconsin. 
centrifugation three bands were observed 
radient tube Infeetivity analysis 
by Robert K. Fujimura) of appropriate 
fractions (bv plaque counts on EF. coli C) verified that 
the optical density in the first band was due to 
~N174 bottom component The seeond band con 


ae 
agg 
it? 
j 
1. Ultra-violet absory 10 pel 
‘ from sucros lensity gradier Pope 
es 
“at the 4:6 4 
Gee same rate as dor ‘ the University of Wisconsin Grad i 
particl ax 90 funds supplied by the Wisconsin Aluroni 
\ similar experiment was performed wit ded lati 
pes Linride densi tarry E. BocksTAHLER 
KAESBERG | 
74, 415 , 
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GENETICS 


Genetic Studies with Klebsiella pneumoniae 


GENETIC recombination following conjugation and 
phage transduction has been reported within and 
It was 
genetic 


between several groups of enteric bacteria. 
decided, therefore, to look for evidence of 
exchange in Klebsiella pneumoniae, and between this 
organism and others of the Enterobacteriaceae. 

the penicillin selection technique 
mutants were obtained in 17 
Strain NCTC S821 readily 
auxotrophs with high rates of 
and may perhaps carry a 


By means of 
stable auxotrophic 
K preumonide strains 
yielded unstable 
reversion to prototrophy, 
mutation factor like that described by Jyssum' in 
strains of Escherichia coli. Strain 8821 did not, 
however, have a high rate of spontaneous mutation 
to streptomycin indifference 

Attempted transductions, employing 11 Klebsiella 
solated from pooled sewage, gave only one 
suggestive result a cysteine auxotroph of strain 
NCTC 8172 was apparently transduced to proto 
trophy at low frequency. The possibility that the 
rare prototrophs resulted, however, from transforma 


phages 


tions by deoxyribonucleic acid present in the crude 
phage lysate has not been excluded. 

Mixed experiments were carried 
according to the method of Mivake and Demerec?® 
‘These failed to vield any evidence of genetic 
bination, occurring at the rate of at least 1 recom- 

cells plated, the different 
K. pneumoniae strains, between K. pneumoniae and 
EK. coli K-12. HfrH. or K. and strain 
NOTCO 8706 of Chromobacterium prodigios im. 


cultivation out 


recom 


binant per 10° between 


PHEUMON 


An interesting 
between an unclassified auxotroph of C. prodigiosum 
8706 and some K When 
well-washed cells of the C. prodigiosum mutant were 
spread on minimal A agar* plates, then incubated at 


syntrophic interaction was found 
pneumoniae a ixotrophs 
30°, few prototrophic revertant colonies appeared 


Numerous reversions arose, however, if this auxotroph 
were incubated on minimal medium supplemented 


vith a small amount of broth, or if washed mixtures 
of the C pr wligiosum and pneumoniae auxotrophs 
were incubated on minimal medium. 


I wish to thank Prof. D. G. Catcheside for his 
interest, and encouragement, and the Agricul 
il for the award of a research 


mivice, 
tural 
studentship 


Resear h 


Institute of Animal Genetics, 
West Mains Road, 


Edinburgh, 9 


* Jyasum, K., Acta Path. Microbiol. Scand., 48, 113 (1960). 
* Mivake, T und Demers M Vature, 183, 1586 (1959). 


* Davis, B. D., ant Mingioli, EB J, Bact., 60, 17 (1959) 
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Effects of Mental Activity on 
Vestibular Nystagmus and the 
Electroencephalogram 

MowreEr! noted differences in head 
elicited by rotation under conditions of ‘excitement 
and ‘rest’ in pigeons. Wendt* has indicated that 
inward-directed revery states’? reduce nystagmus 
and that the subject must ‘“‘maintain an environment- 


nystagmus 
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directed orientation” to avoid replacement of nystag- 
mus by wandering, autogenous eye movements. The 
present work was undertaken to ascertain how 
nystagmus, produced by a= standard vestibular 
stimulus, is modified by different sets of instructions 
and, further, to determine the effects of these con 
ditions on the electrooncephalogram. 

Subjects were seated in a light-proof room in the 
centre of a rotary apparatus, described in detail by 
Guedry and Kalter*. An adjustable biteboard held 
the subject’s head in a standard position and a 
telegraph key, mounted on the right arm rest, was 
Offner type 7 

permitted the 
simultaneous recording of encephalograph (from a 


used as a signalling device. An 
encephalogram, secured to the table, 


pair of parieto-occipital leads), horizontal nystagmus, 
subject key presses and a marker which denoted the 
periods of and 
met three criteria: (a) no 
disorder; (4) production of 
relaxed with eyes closed ; (c) quantifiable nystagmus 
Of the seven candidates tested, only one was elimin 
ated (due to a lack of alpha pro luction All subjects 
had previous turntable experience 


decelerat ion 


historv ot 


acceleration Subjects 


labyrinthine 
when 


alpha activity 


Three tasks were selected 1) key pressing-signals 
made by the subject to indicate onset, cessation, and 
each experience of 90° of subjective rotation ; (2) men 
tal arithmetic-subjects were instructed to divide S80 


the 
as rapidly and 
recorded) ; 


the environ 


by 5, ignoring 


and 


external onvironment, and pro 


each successive quotient 


accurately as possible (answers were 
(3) reverie subjects were told to ignore 
ment and simply to rolax anl daydream without 
directing their thoughts in any way. ie eas 
were given in the sequence above and repeated in the 
trials were conducted 


same order. The six sicees 
sively on a single day. 

All trials were conducted in the dark with eyes 
open, head and rotation in a clockwise 
direction. Each trial began with a 30-second period 
of rotation at 1 followed by 14-9 
acceleration to @ constant velocity of 
2-2 r.p.m. This speod was held for 2 min. before 
the subject was decelerated at 4-5°/sec.* to 1 r.p.m 
After 1 min. of rotation at this velocity, the turntable 
was stopped and the trial ended. Prior to cach trial, 
ts alternately fixated markers for calibration 
provide 
to either side of a 


upright 


r.p.mn sec oft 


subje 
located so as to 
ot 20 


purposes They wero 
horizontal eve 
central fixation point. 

The slow-phase amplitude of the nystagmus was 
measured in sumined for 14-9-sec 
periods of acceleration and deceleration respectively, 
converted to total degrees of 


Sweeps 


centimetres, the 


slow-phase eye 
were the 


and 
movement. The 
vertical distances from the peak of each nystagmic 
beat to the slow-phase base-line of that beat. Dura 
tions were calculated from the start of stimulation 
nystagmus ended. 


measurements made 


to the point where the 
Che data from the encephalograph were tabulated by 
the ‘seconds of alpha’ technique, and the scoring 
covered only the periods of acceleration and 
deceleration. 

Much less nystagmus was present during the day 
dreaming than during the key pressing or arithmetic 
trials (Fig. 1). The scored observations were subjected 
to separate analyses of variance and ¢ tests. For 
acceleration, the conditions did not yield signiticantl, 
different results. The deceleration results yielded the 
following significant relationships: (a) smaller total 


primary 
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legrees of nystagmuc 


pressing or ment ul arithmet 0-03 and 


respectively ions Of 
conditions for tal 


reverie pressing or ten 


more during 


alpha 


ental arithmeti than 


leve | 


pressing ¢ 
Phe results demonstra nvstagmus can 
sith tvpe of mental itv. thereby 


Wendt However, 


that the subject be ‘environment directed (as In 


= claim does not seem nec 


key pressing condition) order to maintain nys! 
u Subjects frequently re ported a lack of aware 
often ot 
gh this 


leration, and more deceleration, 


Althou 


the nvstagmic o1 


of acces 
arithmetv 
Thus, gereral ale 
factor in! 


nental work 
appear be the important 
tay 
significant 


< due 


an alerting 


failure to obtain differences fron 
leration results see? to a combination of 
One of these was end effect 
the three subjects who knew the number ot 
conducted produced more nystagmus 
during the last 
trial : the third 
That 
ibjects and mecrease the nystagmic oO itp it has been 
noted 
leliberately included in the 
letermine the 
included 


activity to reverk 


acceleration (reveru than during any 


preceding exceeded all bu one 
previous trial such knowledge can ‘alert’ the 
tactors were 
order to 


elsewhere* The remaining 
design im 
power of the me ntal set variable 
(a) the rapid change from mental 

required of the subjects ; (5) the 
relatively brief period (30 se 
the subjects to davdream and initiating the accelera 


between Instructing 


mm stimulus Further work in demon 


progress 
strates clearly nvstagmus declines signitican 


while subjects are daydreaming during both aecelera 


on and deceleration when more tavo irable conditions 


are employed for the est iblishment of rr 


lt was anticipated that alpha activity would be 
and would correlat« 
outpu However, mor 
ilpha was present during the arithmetic task for the 
here. Although this 


finding peculiar to the 


evident 
ively mile 


ore reverie 


necat 


subjeets studied 


specific 


may be 


ence phalograph 
particular group ot subjects employed, or to the 


experimental conditions, the evidence from this 


investigation and others im progress indicates that 


1) nvstagmus is markedly sensitive to imstructions 


mental activit 

wn of the encephalograph 
and (6) vestibular stimu 
combination with various 
does 
vhich 


It is ‘ ently 


ymanding tiast 
product 


Various t Os ot 
msoery i il 
block 


ther reports mo 


i alpha, 


that su 

not always the case 

That gross differences in 
depended 
of the 


dreaming session 


variable is 380 


d that 


Se*YLSITIV as to be manipulated 


vithin seconds by simple imstructions should be of 


interest to clintelans seeking io evaluate vestibular 


lack of a 


t explain the 
temporary reduction im 
the subjeets recently 


It also 
reaction and the 


for soTpe 


dysfunetion 
eonstant 
noted 
idied by Suz 


response 


findings sil 


directed’ or tivhh 


Viren int 


rorous 


nificant variable im the maintenance ot Vig 


mvstac! response ; sho 


objective control feature durimg 


tasks 


bular experimentation; under certaim 


ditions, eve movements may "ive better umdication 


of a subject of alertne?s than do ence phalograph 


state 
pratt rms 
We gratetully 


assistance of Stanton Warburton 


acknowledge the « xpert technical 


CoL.ins 
H 


B. 
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The ‘Psychological Refractory Phase’ 
and Ageing 
WueEn, in psychological experiments, the subject is 
required to respond a rapidly as possible to a signal 
closely following another, an 


increase im response 


latency 18 observed!. It has become customary to 
refer to this aspect of high-speed sequential perform 
the ‘psychological refractory perio i’ in 
analogy with threshold of neurones, 
following the propagation of impulses, where the 


recovery is divisible into an absolute’ and a ‘relative’ 


arice as 
changes 


regardin 
she 
attentio Region 
| is ae i 
! 
big Nystagmus and electroencep! graph tracings subject 4 wing trials 
ind 4, with tl hioet-tash ft arithmet res nd kev pre ng, respective 
paper speed > mm./s rhe heavy vertical bars demarcate the pertoa $5 stay 
tion of 14-0 se ition ilibrations to the right of mov nt the 
ssions and the 1 rat refers lelectroencept 
graph tracing rhe amplitier til nstant for eve mov ents Was Note (ome 
igs the gu s ta $ a power! \ iable in deter! as well as the il 
titat fy mus juring tt ‘ tient VA subrect gave ne wt 
tout during reverie than ke 
: 
ary On 
estl 
© 
tor rit d 
Wo! win 
Mowrer O. H., Arch. Ote-laryng., 19, 46 (1954) 
Wendt, R Hanthook of Experimental Psucholog lit. by 
Stevens. S., (Wiley, New York, 
Guodry, F. E.. and Kalter, H., U.S. Army Medical Research Lab 
ratory, Rep. No, 242 (1956 
‘ Guedry, F. E., Collins, W. I sheffey, P. L., US. Army Medical é 
Research Laboratory Rep. No. 463 (in preparation) 
Lae Collins, W. E., U.S. Army Medical Research I tory. Rep. No i. 
$43 (in preparation) 
cee Loomis. A. L., Harvey, E. N., and Hobart, G., J. Exp. Psychal., 18 ca 
40 (1938 
? Toman, J. BE. P., Fed. Proc.. 2, 49 (194 
jee A. C., BEG and Clin, Neurophysiol., 9, 648 
Suzuki, J., and Totsuka, icta Oto-laryng., 51, 570 00) 
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phase Welford’ has argued that the me 
response to the cond ot tw cot signals 1s due 
not to a temporar reduction of central sensitivity 
but to the feature that no two central organizing 
times can overlap His view is derived from that of 


Hick?, who postulated that in continuous performance 
the brain is occupied not only in dealing vith a par 
ticular signal but also with the monitoring of a 
response to it 

Phe experiment briefly reported here differs fro 
work on psychological refractorimess 
First, the 


with two stre 


previous 


three wavs subject wa re quired to deal 


simultaneously ims of signals, one 
vhich response 
and the 


(for 


re gular, highly 
was made with the 
with high temporal 


probable Input {tor 
non-sprete rred hand 


other irregular, incertainty 


which a response was executed with the pre ferred 
hand Secondly. in contrast with most previous 
experiments, the ‘second’ signal, when pairs of signals 
were pre sented, alwavs occurred after the response 
to the ‘first’ signal had been initiated. Intervals of 
50. 150. 300 and 600 msee. between the beginning of a 
regular response and the onset of an irrey ilar signal 
were emploved Thirdly. the regular signals were 
prese two different rates; (a) at one every 


nted at 
2 - (b) in another session, at one every 4) see 
34 subjects, ranging from 20 to SO years of age, and 
divided groups, took part in the 
experiment half the subjects in 
faster rate 
irregular input 


Table 1 


ger 
into three ae 
Approximately 
the 
times to the 


each group began with 


Phe average response 


for the three age-groups are shown in 
omitted to save space, the response 
lat es to re ilar ignals also decreased with 
meet ed rate 
lal MEA RESPONSE ! (MSE ro TH I ULA SIGNA 
Inter 
0 600 
t l 
At low rate f task 
it 
10-59 302 290 
419 374 $74 


Analysis of these 
which reaction 
than 150 msec. but n 
at both rates (P« 
than 150 msec. but les 
aged and olde r when 
appeared at the faster rate (7’ 

magnitude 


results suggests that the period 


over Litnes were length: ned Is less 


iore than 50 msec. for all subjects 
005 
than 300 msee 
the 
0-02). 


and 
for the middl 
regular signals 

However, the 
of the delays is lower than would be pre- 
dicted on Welford’s theory, and it is doubtful if we 
can, without further qualifications, refer to the range 
of intervals 01 


greater 


subjects 


er which response times increase as the 
refraetory period’, im the sense of dead time’. If the 
occupation of the central previous 
signals, or by feedback, prevents the commencement 
of the processes concerned with the subsequent signal, 


mechanisms by 


the response lag should equal the difference between 
the duration of the ‘refractory period’ and the time 
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apsing before the second situnmal 1 | ered. that ts 


it will give a curve with negative slope of 45 
slopes obtained in the present experiment are con 
siderably less than this in all cases, suggesting that 


the delays observed mav be due not to the start of the 


processing of the irregular input being prevented, bu 


to the ISLOTL hanism operating kly tora 


hort time after it had again become free to deal with 


signals. Such an interpretation, if correct, implies 
the analogy with physiological refractoriness ts 
-exact than hitherto assumed. Possibly it 1s 1m 
portant to distinguish between an absolute phase’, in 
held up until the 
processes already begun have ¢ nded, anda 
phase’ during which the speed of decision is lowers d 
The duration of both phases is likely to be a function 
of signal probability, and it is in suggesting this 


relationship that our results differ from previous ones 


mor 


which signal analysis is central 


relative 


Certainly. in our investigation the distimetion is ot 


interest, because although for the older subjects an 
increase in the frequency of regular signals leads to a 
lengthening of the ‘relative refractory period’, what 
ean be inferred about the duration of the ‘absolute 
phase’ from the slope points to a decrease (mean differ 
age at 50 msec P 

O-O5, at 


ence between the two rates 
0-02. at 150 msec. P< 0-05, at 300 msec. P 
600 msec. P< 0-02: mean difference in slopes 
P>0-05 for young 


middle 


msec. intervals at the two rates 


subjects, P 0-001 for both the aged and old 


groups). 
These observations suggest the possibility that 
amplification of a routine activity may serve, in the 


case of the older adults, to improve selective respon 
siveness of central mechanisms to a high-information 
signal. If such an amplification causes the level ot 
vigilance’? or ‘arousal’ to be increased, perhaps via 
the reticular formation, it is conceivable that decision 
processes are thereby enhanced. There are, 
many factors determining the level of activity in the 
but there is direct neurophysio 
be the rate of 


tions, the 


of course. 


reticular system 
logical evidence that one 
sensory inflow*®. In addition to our observa 
more recent results of experiments 
would seem to support such an imterpr 

In an attempt to explore 
possibilities, we are engaged in 
older adults, employing different sensory channels 


of them may 


comparative 
‘Lation. 
theoretical 


1 
those 


now examining 


for each stream of signals. Preliminary results suggest 
that latencies and delays to 
visual signals tend to decrease still further with an 
auditory sub-task. Asa further step we are attempting 
to develop a suitable technique for observing refrac 
toriness in continuous performance, when the size of 


response retractory 


the ensemble of possible signals varies. 

The work is supported by a grant from the Nuffield 
Foundation. Our thanks are also due to A. C. Stani- 
land for help with the design and construction of 
apparatus, and to D. J. Stone for statistical advice. 
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FORTHCOMING EVENTS APPOINTMENTS VACANT 


vit ipl tments 

Monday, April 10 ntmer 
ELECT! 
inced leve 
Technical 


lemic standing 
jualification 
eT re} 


Grove (at 4 Har il 15) 
vening Quiz on ‘a 
Evenit AQ OR IN al, Nottingham 
| Nottingham (April 
ROYAL GROGRAPHICAL SOCIETY it 1 Kensing " t ymdon tenable in the Durham . ion of the Univer 
S.W.7 0 p.m.—Mr. H. W. Tilman age t rox > Registrar, University Orfice, 46 North Bailey, Durham 


wh Lar Aircratt 


preferably with qualifications in historical geography 
Monday, April 10—Saturday, April 15 pecial reference DEPAI OF GEO 

Secretary he vers yerdeen (April 22) 
NTERNATIONAL CONGRESS METALLIC CORROSION” RESEARCH FELLOW IN MATHEMATICS rhe Secretary. Royal Colles 

College, Prince Consort Road, London, 38.W.7) f Science and Technology, Gl w (April 22 
SENIOR LECTURER (prepared to initiate research in some branch 
{ pure r applied mathematics) IN MATHEMATICS The Secretary 
Royal College of Science and Technology, Glasgow (April 22) 

Orlicer a good onours degree in 
statist techniques 
ricultural Research Coun 


Tuesday, April I! 


UPATIONAL HYGIENE SOCIETY Birkhbec! lle ge STATISTICIAN, Scientific 
London, W.C.1 Conference on “Trainit I or science 

. ilture or biology Ag 
OCIETY OF LONDON (at the Zoological Gardens, Regen ' ' tatistics (Univer f Aberdeer rhe Secretary, 
N.W.1) 5 DP Scientific Papers griculturi st urch Coun un Building, 15 Regent 


OF ELECT! ENGINEERS, MEASUREMENT 1 LECTUKER DEPARTMENT OF Puysics—The Registrar 
SECTIONS Place, Lor lon, W.C.2), 3 ‘ University College North Wales. Bangor, North Wales (April 24 
Woods Precision Instruments r Co i URER IN CYTOLOGY in the Depa ents of Botany and Zoology 
ip to 4 Ge spportes by ap aper by D. Woods j culty of Science —The Registrar, The University, Manchester 
lent Sour ELM am 


Street 


~ 
juiva ent 


GROGRAPHY The Clerk to 


20) 


ABRONAUTICAI OCIETY (at 4 Hamilton Place, Lon oly ' 
7 pw rot Chring : “Direct Electrical P SSIST } OGIs y ma i degree 
Thermal ar emical Means 


Tuesday, April 11—Thursday, April 13 


RAPHI SOCIETY. SCIENTIFI AND TRCHNICAI (;ROUP i- 
RAPHICAL SOCIETY und the BRITISH ASSOCIATION FO Ass r LECTURER or LECTURER IN DENTAI BIOCHEMISTRY 
EMENT OF t the Royal Geographical sock e University, Liverp 
Giore, Londor 7)—Symposium on TOR (with a i 
i ‘Itural botany oF 


mal Institute of Agricultural Botany, 


isbandry) 
Wednesday, — 12 Huntingdon R ibridge (May 1 
three years postgraduate 


RESEARCH ‘ wi 1 minimum of 
DEPARTMENT OF CHEMISTRY, niversity 


n a group working on the chemistry 

ra, in particular to investigate the bitter 

| ¢ African Cucurbitaceat The Secretary Inter- 

ton Ho lilly, sity n 1 Higher Education Overseas, 29 Woburn Square 


PHYsICS 
- lor 


Permian Roc} ‘ st IN DENTAI to pursue in- 

nes Kes! and rth sbolism of bon nd teeth— The Registrar 

equivalent qual 

Higher National 

rs, South-East Essex 


ASSISTANT 
ficatio 


ptimal Programmes "arieta Technical College oad 
ASSISTANT Lt h.D. or equivalent post 


Rapio ENGINEERS, ELBCTRO- ACOUSTIC graduate research experience ‘ of electronics or 
GROUT nde chool of Hygiene and Tropical Medicine hemistry) IN PHYSICAL CHEMISs to the Governing 
Keppel Street n, W.C.1) Mr. D. Body, Batterse liege of Techn 5.W.1) 
Mullinger ibr: i i Testing”. ASSISTANT SOR (PSYCHOLOGIST) TI University Di 
PARTMENT OF PSYCHIATRY The Dean edicine, University 


IRCLE (at ‘ ondon, W.C.2) Diseu 1 on . — Colleg 
Teaching Physi ngineera”’. opened by Dr. o BIOLOGY TECHNICIAN, to work at the Royal Veterinary “ 
8 . issisting a research fellow of the Zoological Society of London in 
SOCIET OR ANALYTICAL CHEMISTRY (joint meeting wit! physiological and animal breeding work The Assistant Secretar) 

AND COLOUR CHEMISTS’ ASSOCIATION, at the Wellcome Bi rildi Roval Veterinary College, Royal College Street, London N.W.1 
Euston R« London, N.W.1), at 7 p.m.—Scientific Papers DEMONSTRATORS (2) THE DEPARTMENT OF HORTICULTURE, t 
” 45 Great Peter issist with practical classes on vegetable crops and ornamental plant- 
respectively — Prof. O. V. 8. Heath, F.R.S., University of Reading 
Shinfield 


Women’s ENGINEERING SOCIETY (at “Hope House 
eet, Londo W.1) 7 p.m.—Miss Sab “Road Research” 
London, 5 1), ats Sabey Road Horticultural Research Laboratories, Shinfield Grange, 


ROYAL ABRONAUTICAL SOCIETY GRADUATES’ AND STUDENTS’ Berks 
SecTios (at 4 Hamilton Place, London, W.1), at 7.30 p.m Mr EXPERIMENTAL 
BK. S. Shenstone “Man-Powered Flight—Progress to Date pan with the diseases of farm animals and the fundamental study of 
protein and nucleic acid bi synthesis Secretary, Agricultural 
Thursday, April 13 a h Council, Field Station, Compton, near Newbury Berks 
GRADUATE CHEMIST or PHYSICAL CHEMIST (age 23 to 30 years 
ROYAL Society (at Burlington House, Piccadilly, London, W.1) for work on techniques employed in the frestionaticn of proteins in 
Miss Mary F. Hay, Mr. H. R. Lindner and Dr. T. Mann, human plasma rhe work includes the development of laboratory 
f Bull Testes and Seminal Vesicles in Relation procedures for use on a sm ill production se ke The Secretary, Lister 
to Testicular Androgens”; Mr. T. W. Glenister: “Organ ¢ ulture as a institute of Preventive Medicine, Elstree, Herts 
New Method for Studying the Implantation of Mammalian Blasto LECTURER (with a good honours degree and preferably a higher 
cysts’ degree) IN MATHEMATICS—The Secretary, Sir John Cass College 
INSTITUTION OF MECHANICAL ENGINEERS; INSTITUTION OF CIV Jewry Street, London, E.C-3 
ENGINEERS: and the INSTITUTION OF ELECTRICAL ENGINEERS (at LECTURER (with a special knowledge and/or experience in spectro 
the Institution « ‘naineers, Great George Street, London, Wo photometry and ¢ lorimetry) IN Puysic CHEMISTRY —The Registrar 
at 5.30 p.m t. Che Prince Philip, Duke of Edinburgh, K.G (Department F), Bradford Institute of Technology Bradford 7. 
‘Resources, Human and Material, of the Commonwealth” (Grahan _ LECTURERS IN GEOGRAPHY, PHARMACY, Blot HEMISTRY, INORGANI( 
Clark Lecture, 1961). CHEMISTRY, BOTANY, MATHEMATICS, PHysics, STATISTICS, and 
ZOOLOGY (COMPARATIVE ANATOMY)—The President, University 
i College, P.O.B. 399, Addis Ababa, Ethiopia 

Friday, April 14 MASTER TO TEACH CHEMISTRY to Jevel G.C.E.—The 
ASSOCIATION OF APPLIED BIOLoGIsts (in the Metallurgy Lectur: Headmaster, The 


» Perse School, Cambridge : 
Theatre, Imperial College of S« ee nnd Technology, London, 8.W.7) MASTER TO TEACH MATHEMATICS, very largely in the Sixth Form 
at 10.15 a.m Annual General Me M, 


OFFICER, for work on bl chemical problems associa- 


orphology 


The Headmaster, Bolton School, Bolton, Lancs. 
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ARF 


Laboratory Vacuum Furnace 


Model 2904 
2 |b. to 8 lb. capacity 


FOR OPERATION UP TO 2, 


Made in Britain to the designs of the National 
Research Corporation of Mass., U.S.A. who have 
built more high vacuum furnaces now In success- 
ful operation than any other firm in the world. 
The Model 2904 Vacuum Furnace is a self- 
contained unit for high-temperature operation 

high vacuum or under controlled atmosphere. 
It is heated by a tungsten resistance heating 
element with molybdenum heat. shields in a 


water-cooled stainless steel sleeve. 


This permits 


* Close control of temper 
* Good heat distribution 
* Long life 
* No outgassing or contamination 
from refractories 
FOR MELTING POURING * SINTERING 
ALLOYING + HEAT-TREATING * ANNEALING 


Vacuum Arc and Vacuum Induction Furnaces 
Vacuum Analysis Equipment * Vacuum Diffusion Pumps 


WILD-BARFIELD LIMITED 


EPHONI WAT D 26091 


ELI WORKS, OTTER 


| 
. 
‘ 
oe 
Nga um g system Wild-Bar 
dif und Gas Ba echanical pump 
Mc ‘ ©. dime ns 35° x 43" x 34” higt 
Pp « d eter x 12 ecte twit ‘ 
t n ista es « } 
Wate ed shield the bell jar and to cate! 
pe tk 
skw supply, controlled with a variable aut 
ein ar sformer. Power is supplied to the split tungsten sleeve ae 
is the trade-mark of the Nat eseor Corporatio registered in 
ue N | the United States Patent Office 
Am 
| FOR ALL HEAT-TREATMENT PURPOSES 
\ Auanaces 
neces 
te 
: 
ane 
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APPOINTMENTS VACANT 


THE PATENT OFFICE 
OFFERS SCIENTISTS 


A CAREER WITH AN 
ASSURED FUTURI 


or 
1.Mech.E 


h rmat n 
sit to sec t work The Super- 
aminer (B. Staff), The Patent 
dings, London 


uf 5.4 


UNIVERSITY OF FDINBURGH 
DEPARTMENT OF PHYSIOLOGY 
Apr 1 r ed for t t af Lecturer 
Department of Physiology Salary scale 
£1,450 Ba £1,600 by £100 to 
nt rding t 
super 
pp 
card 
ivantage 
degree in 
equivalent 


be expected 


ed from the 
ns (six copies 


1 1961 
CHARLES H. STEWART 
S 


niversity 


May 


tary to tt 


DEPARTMENT OF NATIONAL DEVELOPMENT 
BUREAU OF MINERAL RESOURCES 


the following position 


ASSISTANT CHIEF GEOLOGIST 


£A2 655—-£LA2,980 
DUTIES: Resp 


OU ALIFICATIONS : 
CONDITIONS : 
i dependants. Sala 
APPLICATIONS, w h close nm May 19¢ 
/ ed e undersigned 


Official Secretary (Ref. 61/2083), Australia House, Strand, London, W.C.2. 


J be 


R.. ROAD KESE ARCH LABORATORY 
th Mid requir Sen 


E[LIOTT 


Automation Anal ysts 


Applications are invited from highly qualified graduates (mathe- 
maticians, chemists, physicists) to join a team exclusively devoted to 
exploring and establishing an adequate conceptual basis for the 
automation of industrial processes. The Automation Analysis team 
is a separate department of Elliott Brothers (London) Limited, and 
its function is to clarify the logical relationships between process 
variables in complex processes such as are found in oil and chemical 
industries 

This is largely uncharted territory where much interesting work 
has to be done. Candidates should be capable of assimilating new 
knowledge, conceiving useful experiments, and drawing objective 
conclusions from experimental data. 


Applications should be addressed to 

The Personnel Manager (Ref. 347), 
ELLIOTT BROTHERS (LONDON) LIMITED. 

Elstree Way. Borehamwood, Herts. 


RESEARCH FELLOWSHIP IN 


ONTARIO CANCER 
PHARMACOLOGY FOUNDATION 
eis Pr HAMILTON CLINIC 
1989 his HAMILTON GENERAL HOSPITAL 
HAMILTON, ONTARIO 
cations are invited for apm 
Physicist Apr mts sh ip 


physics or rad 
im mitial salary for 
is $5.000 per annum 
ations shk ! be sent 
whom further details m 


HORSLEY 


Physici 


fe 
viii April 8, 1961] 
igs 
— — = 
COMMONWEALTH OF AUSTRALIA 
| 
»ALARY Starting salary within § the | 
scale £793 to > a to exper 
with advances in tt ule to £941 after |} pplications are imited ior 
» years nd t i 324 after 3 ¢t y rs 
t (prost cx t) raises eer 
to £2 I prospects ut 
|} to £4,4 | 
| 
QUALIFICATION Age 21 
| Degree Dit of T gy with first 
| 5 physics programme gt 
g or prepare ad en 
| pr al qua ¢.2., A.Inst.P Geologist Sita 
| AR.LC rporat membership of 
| ice, 
INTEREST The exan patent T ivestigat! sedime 
| y ta knowledge | ment of fields 
Jate a “ k A first ass fares 
| Sew manufactures well a f the public fate of embark se 
should be made 1 forms obPtainable a 
| CONDITIONS. Loca London. Five | Bi 
ks with sidera edom as to when | ee ti 
it Posts a rmanent and per 
| 
fora 
ntendine | 
Office. 2 
‘ 
to take up duty on October 1, 19 a3 
part irs ma »btal 
| whom app at 
Ha 
tamt Exper t Ot neers 
(3) Study | 
x tr res 4] 
parapet nes | 
Ss tf of Chair 
riat Sa S tif Cott r.¢ 3 to | years f and st ld be graduates with tw t | Some exp t pital physics ix desirable ar: 
£1.2¢ S r S tific Off 12 to £1,714. | the years research experience The Fellowship | but not r y \ nterest research ir 4, eas 
N p to | w tenat for of ar f October 1, 1961. | clin ry S expected 
f Off 6 1 £2.4°8 iw i be renewa r a further tw yea Min untrain rs 
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ccentific Register (K), 26 King Street. London, | Department of Pharma University of 
t E A | Oxford, before May 15, 1961 st. 
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MONASH UNIVERSITY 
AYTON, VICTORIA, AUSTRALIA 
CHAIR OF PHYSIOLOGY 
rim Monash | 


Cou Saves || THE INTERNATIONAL NICKEL COMPANY (MOND) LTD. 


d M 


requires 


ASSISTANT IN 
TECHNICAL INFORMATION SECTION 


giving | part 2 f i iol exp nee lary required 
et to 


Ibe General Manager. Development and Research Department, The I[nternational 
Nickel! Company (Mond) Ltd.. Thames House, Millbank, London, §.W.1 


Mark envelope * Confidential, M.11.\." 


MATHEMATICIANS IN GOVERNMENT SERVICI 


A FIRST-CLASS CAREER IN RESEARCH AND DEVI PMENT 
xam vacar at SCIENTIFK FEICER 
NIOR SCIENTIFIC 34 now 
RESEARCH | LANGLEY, BLCKS 
1) RESEARCH V 1 ROAD SAFETY 


} 1S ctron mputers (Se S Off 


GOVERNMENT COMMUNICATIONS HEADQUARTERS CHELTENHAM 
GLOS.-PROGRAMMING of COMMUNICATIONS COMPUTERS 
Problems v p ma matics, statistics nforr icing, systcm 


nalvsis mputer design, rad networks (Senior 


ROCKET PROPULSION ESTABLISHMENT, WESTCOTT, BUCKS~-theor 

: ind applied ASSESSMENT STUDIES to determir the s y of ROCKET 

t ters with omer MOTORS for specific applications and optimum lines of investigation for developmen 

ations close o ine 106] from the | programmes (Senior Sciennfic Officer or Scientific Officer 

tary. Associat 1 | 

ymonwealth, 3 ordot GUIDED WEAPON TRIALS ESTABLISHMENT,#% ANGLESEY—research into 

*] STATISTICAL and other hniques for cording and ANALYSIS of TRIALS 

JOHNSON | DATA : advising on DATA SELECTION for record and supervising DEVELOPMENT 


Registrar < associated equipment (Senior Scientific Officer) 


th r 


rash Universit 
Clayton pte Australia rere 3 r ther vacancies in MATHEMATICS, PHYSICS, and in most 
{S$ carry a pension Good promotion prosm 
UNIVERSITY OF HONG KONG particulars from Civil Service Commission (Scientif 17 North Aud 
ASSISTANT LECTURESHIPS IN) APPLIED 
OR PURE MATHEMATICS 


tions are invite w the p s of Assis 


GALLAHER LIMITED JOHN INNES INSTITUTE 


teaching and ct peri t CIGARETTE AND TOBACCS Application 


is arc invited from biochemists 
MANUFACTURERS cists physical chemists with an 


require the services of a 
RESEARCH CHEMIST 
in th 

RESEARCH DEPARIMENT OF THEIR 

CENTRAL LABORATORY BELFAST 
Candidates should possess an s Deer 
n Chemistry (or an ec ilen fication), with | 224 chemistry 
be “| plasm nterre rs 
| trollin ntments 


ROMFORD, ESSEX rience. 


("09 Beds 
RADIOTHERAPY DEPARTMENT 
Senior Technician or Technician required for the . a 

above Department Duties include Physics Work MANSFIELD HOSP! Al 
shop, Isotope Laboratory, Radium and Mouk 
Room work Instrument or Physics Workshor MANAGEMENT COMMITTEE 

experience essenna Salary £5°0 to £710 
£710 to £905 


(non-resident) required 5 er an 1 pending on qua 


work in the Mansfield perannuation 
suitably qualified pe a logy rvice The salary is that of 
Ref. 17 with a maximum of £1,035 
including age and experience Salary being depen- 
mames of two referees and or copy of testimomals é gd experience 
to the Group Secretary, Romford H.M.C., Old- Hospital Secretary, King’s Mil ¢ t 
church Road. Romford | Hospital, Sutton-in-Ashfield, Notts d, Bletchley, Bucks 
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The SOLIDSTATE PHYSICS SECTION 
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A PHYSICIST 
ty of the effects of nuclear irradi- 
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r part 
Ref Ny ss G's 


A PHYSICAL CHEMIST 
or PHYSICIST 


vyStal growth prot 


Reference N 
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Administra 
Research 


ASSOCIATED ELECTRICAL 
INDUSTRIES LIMITED 


Aldermaston Court 
Aldermaston, Berkshire 


Laboratory 


UNIVERSITY OF SYDNEY 


DERSHIP AND WILLIAM McILRATH 

RESEARCH FELLOWSHIP IN) HUSBANDRY 

Read An Hi 
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the State Superannuation Act Under the Staff 

Members’ H ng Scheme. ir wes approved by 

| the University and its Bankers, married men may 
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alary and iit s of s 

App ations, z full details experience 
1 isotope work and or electronics, together with 
th , f two r ree t Alan Powditch 


| 


April 8, 1961 


UNIVERSITY 


OF 


ADELAIDE 


TECHNICAL ASSISTANT OR LABORATORY : 
ASSISTANT 
Apr for the above-men 
tic tot B 
Salary i Teck \ tant i £A.1 
EA AS 
tA Lat \ £A 
y £4 £A 665 iA 
t S821 (ren 


< tw rees 

th “ i be fr 
hon ’ to the Reg 
Adela uid South 


St 


CLAYTON, VICTORIA, AUSTRALIA 
NIOR LECTURER OR LECTURER IN 
CHEMISTRY 
thon r Vited tor Ppointment to th 
n of Ser Lect Le er in Chemis 
Comn t jetermined 1 


MONASH UNIVERSITY 


R¢ 


IYAL COLLEGI 


AND TR¢ 

ASG 
»ARTMENT 
ENGINE 


HNOLOGY 


OF SCIENCI 


TRIC ATI 


UNIVERSITY 
DEP 


OF 
ARTMENT OF CHEMISTRY 


NATAI 


biv qua 


po 


ts 
Durban L« 
Pictermaritzbur 


ilary s S attached t 1 POSts are Senior 
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successful candidates The Un rsity reserves the 
right to appoint someone other than from thos 
who make application E 
Application forms and rther particulars ar ‘ 
obtainable from th Secretary Association of 
Universities of the British Common alth ® 
Gordon Square. London, W.C 1 Applications 
lose, in South Africa and London, on April 1 


1961 


| 
for a lier { Sen ind Jumor R 
ar Fellowst s at th 
Hant BK } 
R th 
t guidan and fies 
techr w het ne ar chniques i hiology and preferably with 
stat (in the country. but one hour Preparation tanical 
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te with al fac i ellent and Kingdom to secur » assisted passase under 
second lear n | ide Me nuclear rcactor the site | th Commonw th Migration Scheme ih 
he me cea. mathemat r one ring. | Started at Aldermaston in 1946. t Associ- Preferenc “ t given to a a fied mak a 
ind with eviden fay high tandar t | ited t al Industr Research app int. but women nvited Ipply 
more Fx pt ndidate | Laborator Say ne t ry and is an Any further desired will 
of cal place for crea thought supplied ) yuest to the Registrar 
prod evidence of outstanding ability im re | Applications, giving particulars of qualification ~~ 
postgraduate rescar tor | nd the time wher 
R rch t wsun dut 
to 26) and ca Re- | rar, The University ae 
earch a ships | = Austra nor late 
Ren ration a } } than N ee 
es 
£9 to | 
hit Sur x 
piry of a wst 
Competitor | 
th 1) RAT for la 
co r 
tur Anr 4 1 tat | x ACE 
| within the ranges t4.2.480 to £42,950 (Senior 
‘ writ itions.  statir : 
t m | Lecturer r tA ‘ lh ies 
ind ler mene to Study with a the t hemistr mict 
and research exper to d ping new experimental t cs 
\ st tur tud 
‘ ipply in writing, quoting appropriate Organic react mechanisn 
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AGRICULTURAT RESEARCH COUNCHI xn to nduct on Pro- | The Department offer one 
he res programn n the meats field 
t ity © direct mea nts of particular t ndertake research in the | Forms of applica 
and beef production from dairy herd the Secretary, The Roy f Science a 
tenchniques The salar will be £4.3,300 per annum, plus | Technology, Glasgow, C1 
| I-class hon jee n 
t Persons for appointment to 1 
f Lect n Ir 7a oe 
tf irer in Inorean Chem 
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mt Experime fiv 
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bi h 
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NORTHAMPTON COUNTY 

BOROUGH EDUCATION 
COMMITTEE 

NORTHAMPTON COLLEGE 
T 


ECHNOLOGY 
NORTHAMPTON 


the following tull 
duties to commence 


Of 


GEORGE'S AVENLE, 
are invited f 
appointments, 
1961 

Assistant in Chemistry 
sates or hold equivalent qualifica- 
teach branch of Chem- 
Degree standard An ability 
advanced 


sT 
Applications 
ume teaching 
September |! 
1. Grade B 
should be 
tions and be able 
stry Gener 
each Physics up 
sidered an advantage 
2. Grade A Assistant 
or Biology App 
bold equivalent and € 
teach Physics uf ’ dvanced -vel standard 
Chemistry or Bio 
advantage 


he Bu 


Applicants 


to one 


to level will be n- 
and Chemistry 
graduates or 
able 


in Physics 
should 


he 
he 


nham 


Tech- 


ng 


SKERRETI 
jucat om ‘er 
Office 


LEEDS REGIONAL HOSPITAI 


BOARD 

REGIONAL PHYSICS 1 
Applications are nvited 
Hospita Phys t 
Physics Un 
Hospital 
ne or sem 
wk is 
discase 


futies 
he 


Regiona t whose 
Cookridgc 
cither in 
xper me 
the treatment of 
but opportunitics 
and co-operat 
ther physical probiems Candidates 
DOSSESs appropriate honours degree, anc 
oimt«ment to the Basic Grade need have 
evious experience, but for the Senior Grade 
than five years’ experience as a Hospital 
required New entrants in the Basic 
required undergo a probationary 
least two Salary scales 
Probationary #925 per 
Post-Probationar) 150 per 
Senior Grades per 


He: 
I 


Leeds 

mainiv 

by High 

exist for w 

ym with medical 


also 


an 


years 


tl 
t! 


annum 
annum 
annum 
Applications, stating argc 
and details of present 
together with dates 
of two referees 
Harrogate, by not 


Qualifications, experi 
and previous appoint 
and the names and 
to the Secretary, Park 
later than April 17 


ence 
ments 
addresses 
Parade 
1961 


DERBY AND DISTRICT COLLEGE 
OF TECHNOLOGY 


T. Heap. Ph.D... MSc 
A.M.B 
Applications are invited 
tant Grade B in Biology 
possess a university degree 
some teaching 
level 
ntary 


ne 


Pr 
the post of Assis 
Applicants should 

and preferably have 
especially t Gc t 
ory Ability to teach 

Anatomy Physi and 

advantage Salary n 

Further Education 

150, with additions 

lifications Up to 

allowed tor 


me 
Hyzie 


Human logy 


experience 


UNIVERSITY OF READING 
DEPARTMENT OF CHEMISTRY 

Applications are invited for one or more Re- 
search Assistantships for experimental work on 
the thermodynamic properties of gases and of 
liquid mixtures Candidates should have a de 
gree in chemistry or chemical engineering or should 
have equivalent qualifications such as Grad. R.IC 
The commencing salary will be not less than £475 
per annum depending on age and experience. Re- 
search Assistant will be able to apply to register 
for a higher degree 

Applications should be sent as soon as possible 
to the Bursar, the University, Reading 


NATURE 


UNICAM INSTRUMENTS 


LIMITED 
PHYSICISTS 
research and development department 
{ NICAM INSTRUMENTS LTD. has a 
number of vacancies for graduate physicists 
with an nterest Nn spectroscopic mstru- 
ments in the ultraviolet, infrared and radio 
frequency fields A good honours degree is 
required. postgraduate research or engincer- 
ing experience would be an advantage. and 
ty to lead a small project team will 
cessary The salary offered wil! be ap 
ate to qualifications and experience 
Instruments Ltd 


retere 


cam 


dgc. qu 


Please 
Arbury R 
D 34 


reply to Un 
ad. € 


ambr tng nce 


UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 


TH AFRICAN INSTITUTE FOR 


MEDICAL RESEARCH 

PNEUMOCONIOSIS RESEARCH UNIT 

JOHANNESBURG, SOUTH AFRICA 
es exist for Senior Technicians in the 
nts of Histopathology, Bacteriology and 
Applicants ild be Associates of the 
f Medical Laboratory Technology or 
istered as Medical Technologists with the South 
Medical and Dental Council The work 
primarily of a research nature, but the 
candidates be prepared to assist 
utine work of Unit if required The 
salary will determined according 
and experience in the scale £700 
£60 to £1,020; £1,020 by £60 
£60 to £1,500 for males and 
£540 by £30 to y £40 to £840 ; £800 by £40 
to £1.000 ; £960 by £40 to £1,080 by £60 to £1,320 
mbership of the Staff Provident 
Aid Scheme ompulsory and 
me ate sound 
expenses 
met on a 


} SOL 


sh 


Re 
African 
involved 1s 
must 
the 


successfu 
in the 

mmen nex 
to Qualifications 
by £900 by 


to £1,200 #1.200 


£50 to 
by 


"20 t 


Jical of 


Ihe tra 


training 

be submitted 
Research Unit 
further de 


sho 


m whom 


PHYSICISTS & CHEMISTS 
Operating 
xperimenta ctor 


actor 


whose duties w 
interests in 


rding to age 
experience from 
per annum 
cants should hold an honours 
degree or equivalent in physics or 
chemistry with at least three years 
relevant experience, or be Associ 
ates of the Royal Institute of Chem 
Rented housing and house pur- 
chase assistance available for married 
officers living beyond daily tras ne 
distance 
Hostel accommodation availabie 
Contributory superannuation 
Send postcard for application 
the Personnel Manager 
Dounreay. Thurso, Caith 
Scotland quoting reference 


assessed acck 
ms and 
£27,090 


BASUTOLAND 
PILS XIE COLLEGE, ROMA, BASUTOLAND 
LECTURESHIP OR ASSISTANT 
LECTURESHIP IN ZOOLOGY 
Applications are invited for a Lectureship or 
Assistant Lectureship in Zoology. Candidates in- 
terested in Genetics and Ecology would be pre- 
ferred Basutoland offers excellent opportunities 
n these ficids Appointment tenable 
1962. Salary scale for Lecturer 
£1,250 (efficiency bar) by £50 to 
sistant Lecturer, £720 by £40 to 
ding to quali- 
ion scheme. Family 
plus £40 per child 
and sca passages 
children 


ms and experience 
wance of £100 per annum 


Train 


forms, to 
the 
land 


from 
Registrar, P Rasut 


Southern 


UNIVERSITY 


is are vite 


HULI 


apm 

n Physica 
r 1961. Sa 
F.S.S.U. and 


ntment 
Chem 
ary £800 


family a 


bh 


WELSH COLLEGE OF ADVANCED 


TECHNOLOGY 
DEPARTMENT OF APPLIED PHYSICS 
Applicat t r the post ol 
SENTOR IN PHYSICS 
ants should a good honours degree 
eaching experience ndustrial of 
and should be abi teach 
vear Dip Tech. standard Appl 
candidates who are specialists in 
Applied Physics would be 
ary £1.4550 by 
Every 
to the successful can 
to pursue a research prorect research in 
the Department is largely concerned with various 
aspects of Solid State Physics 
Further particulars and application forms can 
ybtained the Registrar at the College 
Cathays Park to whom they should be 
returned by 1961 
ROBERT E. PRESSWOOD 
Clerk to the Governors 


ms are wited f 
LECTURER 
have 


to 


scale 


he from 


City Hall, Cardiff 


SOUTH-WEST ESSEX TECHNICAL 
COLLEGE AND SCHOOL OF ARI 

FOREST ROAD, WALTHAMSTOW, E.17 
Senior Lecturer in Applied Biochemistry required 
The person appointed will 
teaching of Biochemistry 
chromatography, low 


as soon as possiite 
be responsible for the 
and related paper 
and high voltage paper electrophoresis and vapour 
phase chromatography, to H.N _ B.Sc., and 
Grad. R.LC. students and in the Laboratory Tech- 
mician ¢ as in the special and post- 
graduate courses Experience in the field of 
nucleic acid chemistry enzyme chemistry or 
sactive tracer techniques, or interest in Elec 
Instrumentation, is an added recommenda- 
tion Candidates should possess high academic 
qualifications, have teaching expenence and pro- 
vide of research ability Considerabic 
research ailable and fundamenta! 
ch l ¢ Salary within scak 
annum, plus £38 or 


subrects 


yurses as wel 


radi 


tronic 


resear 

£1,550 

London allowance 
Apply by letter only 

the Gavernors, giving 

training and experience, 

the names 


to the Clerk to 
details of qualifications 
gcther with three recent 
and addresses of three 


(no forms) 


testimonials or 


referees 


UNIVERSITY OF LEEDS 

DEPARTMENT OF ZOOLOGY 
Applications are invited from honours graduates 
in zoology or physiology for appointment as Lec 
turer or Assistant Lecturer in the Department 
of Zoology at a salary on the scale £1,050 by 
£1,400 by £75 to £1,850 (efficiency bar 
ar £1,550) a ‘ or a Lecturer, or within th 
ranec £800 to £950 a vear for an Assistant Lec 
turer. according to age. qualifications and exper) 
Research facilities available include those 
University’s Marine Biological Station at 


£50 1 


stating date of 
together 
yul reach the 


ypies) 


expericn with 


WES 


if 
| 3 
a 
he 
| 
nical Report, with allowances for trainimg, in 
4 justrial and teaching experience. Scales Grade | 
Rr B. £700 by £27 10s. to £1,150: Grade A, £520] pre-arranged ba i 
ee hy £27 10s. to £1,000 | Applications, giving fu oa 
ent, Forms of application and further particulars | qualifivat ons and expericn 
E- may b btained from the undersigned » whom j to the Director, Pneumox ey 
aise Lo App ations should ¢ returned within tw weeks | Box 1038, Johannesburg, | ee 
h appe tails may b ine 
i 
quired to take control of shift 
ioe j team responsible for the sate and Ww! 
eon: = fficient operation of the high flux Bie 
ppomtiment Materials Testing Reactor ts an 
th ary plant and the experimental test 
| gs under irradiation in it. More 
younger men l cover 
operat 
| 
| 
| 
| | 
| 
214/34 
ag 
leat 
| 
Registrar Derby and District Colleg f Tech B 
nology. Kedleston Road, Derby 
— 
an Assistant Lect 
| £950 per annum. with 
Tt w- | Rob Hi Rav 
ater 2h. 196 | Registrar The University Leed ‘ 
| further particulars may be obtained). not later 
Registrar than May 1961 
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r research in 
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AUSTRALIA 


COMMONWEALTH SCIENTIFIC AND INDUSTRIAL 
RESEARCH ORGANIZATION 


PHYSICIST 


resear 


These s 


d 


It 


mak 


UNIVERSITY OF EDINBURGH 
DEPARTMENT OF ELECTRICAL 
ENGINEERING 
Applications are invited for the posts of Assis 
ant and Lecturer in the new department of Elec- 
trical Engineering, to take up duties soon 
possible Applicants should have a 
degree n clectrical engine 
and experience in 

br electrical r 
plasmas, computer d 


Sts 


hes 


being equipped 


“ 


Bar 


£1,250 
to 21,850 per ar 


ril 29, 196] 
CHARLES H. STEWART 
Sect rv to the Universit 


good honours 


UNIVERSITY OF DURHAM 
KING'S COLLEGE 
NEWCASTLE UPON TYNE 


K 


AIDE 


ANY 


ment 


UNIVERSITY OF ADEI 
DEMONSTRATOR IN BOT 


made to he 
nedom 


mmonwealth 


nd 
Registrar 


UNIVERSITY 
DEPARTMENT O} 


vited lor a 
the 


READING 
CHEMISTRY 
Research Chemist 
thermodynamics of 

the terms of a contract hx 
> University and the DS.LR. Cand 


exp ate 


dates 


renewed for two fur 

ng ary will be n 
n depending on the qua 
exper e of the ful appli- 


essfu 


sa 
£800 per 2 
and 


than 
Applicauons 

referees, 


egistrar 


including names of not more than 
should be sent as soon as possible 
(Room 22, O.R.B.), the Univer- 


Adelaix 
May 


UNIVERSITY COLLEGE 
SOUTH WALES AND 
MONMOUTHSHIRE 

ms are ted for Resear 


Department 


th 


UNIVERSITY 


Applicat 


the Departn 


OF LIVERPOOI 


the to posts 


are im 


ent 


owing 
rer: The initia! salary 
£800 1 i 
alifications 


num. according to 


academic qualifica 
with the names of 

d not later than 

2 y gistrar, from whom fur- 
part { the nditions of appomtment 
N 


he Mained i 1g reference CV 


May 


knowledge 


tw referees, st 
Research ¢ 
Dublin 2 


MEDICAL RESEARCH COUNCIL 


OF IRELAND 
Applications are invited from B.Sc. graduates or 
Associates of Institut f Medical Laboratory 
chnology. for a al metabolic 
Vincent's App 
preferably have 
us experience 
of radwis 
flered depends on qu 
Applications. giving 
uld 
ouncil of 
on or before 


n 


posit 
Hospit 


n < 
ul, Dublin) 


and experience 

and names 

retary. Medica! 
S0 Merrion Square 
1961 


ot 


Ireland 
April 17 


Ap at 
qua 


YORK “A” AND TADCASTER 
HOSPITAL MANAGEMENT 
COMMITTEE 
r Chief Te cian I required to work 
f the Group Labora 
ustry essential Ap- 
derable experi- 
more 


annum for Chicf 


giving details of age. experience 


from 
ther particulars may be btain not later 


May 6, 1961 


whon 


UNIVERSITY 
LECTURESHIP 


at ar 


HONG KONG 


UNIVERSITY 
Applications are 


duties 


OF 


SHEFFIELD 


nvit the following post 


to 


fications and names 
retary, Bootham 


of two referees 


to Group 
Park, York 


Assistant Lec 
Assistant | 


ecturer 


be obtained 
anions Cour 


UNIVERSITY COLLEGE LONDON (GOWER 
Street. Temporary Assistant Lex 
turer Tempor cturer in Department 
Mathematics fror ct 1. 1961 Preferenc« 
will tx interests arc 
£800 to £1,400, p 
annum ace rd ne 
jowance 
1961. shou 
whom further par 


whose 


per 
ns and experience family a 
ns to be received by May 8 
Secretary, from 
Ptained 


qualificat 
Applicat 
be sent 


| 
| 
clect New 
and courses being planned which give con- 
| siderable individual responsibility to the Lecturers ks 
} Assistants would be expected to undertake research ae 
for a higher degree. Salary scales: Assistant, £800 by ones 
The Organiza s Division of Metrology, National Standards Laboratory, Sydney £50 to ¢ ner annum: Lecturer. £1.050 by £50 eh 
NSW nvites applications { tion of Research Physicist in the Intertfero ae £1.300 by £50 to £1.400 by €75 ae 
m Yacemer n the « 
metry Se n from Honours ring Physics r equivalent qualifica un cement the sca 
be acc t© Qualificat Sand experience The 
) with some years p » experience posts are ibject t super yuat and family ate 
a wance pavable wher applicable se 
The app d — | Further part ars may t btained trom the 
me new rms aht irces May fe atom beams and } dersianed, with whom applications (six pies) ea 
her tynes sources that ¢ highly m hroma radiation s able } giv the names of tw teed 
for interferometry path has a well-equipped vacuum later than Aj 
ating laboratory and is also ming is ght sources | 
Salary Depend qualifications and experi ew ranges “10 
£A 2,265 pe mm, or £4 2,39 £4 2,720 per annun = 
| 
ry tor be 180 p ! m less rresp jing rates r me | 
Prom nw by merit and may mately ‘ ! the upper must 
scale with which 4 id reanisn ‘ t iil turer ar 
| Gi). hotany for the post of Dem 
Fares paid er pa ars oO! ed } Strator Sa s: Lecturer £1,050 to £1,850 
per s FSS.1 ind ct wance 
Mr. E. J. Drake, fic Lia or A an Scientific Liais Office r exceptionally : 
Hous KingsWa l j W.C plus { allowan Tt 
Ma per j I t ts he ma point 
| th pects S appropriate to tt 
ficat J exper t tt 
| cants. They w tenat the Department can 
Botany 
| Applications, including names and addresses 
t to the Registra: 
Oned Apr tha 
ppoimtment. Salary scale: £4.1.075 by £4.45 to co 
\ Genera Th pporntment w imperfe 
be until the end of 1962 in the first instance and | tween th a aay 
} t t to annual renewal No prov n | sh | OV oe work phys N ZOOLOGY pn 
mad ipera al chemistry or chemuica gineering and should Apr vited for the above 
} srrangcment id be P| pa cand preferably have taken a higher degree in one of ment ee 1 post Applicants should possess a ihe 
ioned f ‘ 
i from the United K secure 4M | these subjects. The appointment will be for one | goog honours degree in gy. and preferably a 
ted passage under the CoE Migra year in the firs la t be | have had some expcricn hing and re 
Scheme (b) There are ample facilities tor | arranged) t search Annual salary (superannuable) is £1,474 
fing higher degrees as about Rall-time ther by £50 to €2,17S for a man or 1.200 by £44 
term { t Juring |} t? 
ring mn and Dract 4 to £1.680 for woman There al am 
vacations is available for a Dem strator'’s “ fi patriation allowance { £225 a vear if applicable hd 
sdvanced lies and research. (c) Any turther The equivaien of 
n wil supplicd request income tax in the Colony is mparatively low 
the thr First-class sea passages are provided for expatriate 
Applicat giving particulars to tl staff and their smilies first apr ntment and 
rd and experience (if any and | sity, Rea leaves Accommodation at a reasonable rema 
idresses of two referees. and the tn when provided for those recesving expatriation 
sh J be sent to the Registrar, The University ” Further part a4 information to th a 
laid not — d r pa Ss ana 
ritish mmonwealt % Gordon Square 
be within the rangc | 
OF lannum, according to age don, WC Applications ¢. in Hone Kor 
bes adon n 1). 
perien Preference will be g rt a ind- and May aids 
dat n the field of taxonomy 
D | Demonstrator: The initial salary will be within I | : 
emon- the range £67S to per | 
trator ( Experier lage. a n October 1. 1961 An 
| Ar turer in Statistics; a Lecturer 
graphical palacont gv required The appoint turer in Applicd Mathematics 
mt will be on a yearly basis, rencwat iD thr —_ Pure Mathemat Initial salary ; ae. 
maxim Salary £750 per | ording to qualifications and experience on tt 
' th the scales: Lecturer, £1,050 by £50 to £1.400 by 
ADE oh pie giving the names of | to £1,850; Assistant Lecturer, £800 by £50 1 
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AUSTRALIAN NATIONAL 
UNIVERSITY 
INSTITUTE OF ADVANCED STUDIES 
JOHN CURTIN SCHOOL OF MEDICAL 
RESEARCH 
RESEARCH FELLOWSHIP IN PHYSICAL 
BIOCHEMISTRY 

Applications are invited for a Research Fellow- 
ship in the Department of Physical Biochemistry 
Research experience in biochemistry or chemistry 
and interest in physico-chemical aspects of bio- 
chemistry are essentia The Research Feliow 
ill be allowed reasonable scope in the choice of 
research The salary range for Research 
s £4.1,437 to £A.2.152, with increments 
per annum, but this range is under 
salary wil! depend on qualifications 
¢ Appointment is for three vears 
extens nto a maximum of five 
nuatior n the F.S.S.U. pattern 
travel expenses are paid and assistance 
Ss provided A summary of the con- 
niment availabie from the Scc- 
n of | sitic f the British 
London 
and 


QUEEN'S UNIVERSITY 
KINGSTON, ONTARIO, CANADA 
LECTURER IN CHEMISTRY 
Applications ar nvited for the ibove post 
fates sh j have search experience 
Appoir pect teach unde 


MIDDLESEX HOSPITAL MEDICAI 
SCHOO! 
)EPARTMENT OF BIOLOGY AS APPLIED 
TO MEDICINE 
tor tee bom ot Amie 
Departm t OmMmment 
1961 Tt 


ticipate 


ed for r 
candidates 
expericnce of exper 


in triniicate and with the names of 

es, should be made re July 1, 1961 

the Secretary, Department of Biology as Applied 

Medicine, Middlesex Hospital Medical School 

London, W.1, from whom further particulars can 
he obtained 


STOKE MANDEVILLE HOSPITAIL 
AYLESBURY 

Assistant Biochemist required in the Area Patho- 

ogy Laboratory based at the above Hespital AD 

plicants should possess first Or second-class 

honours degrce in chemistry or Mmochemistry, or 

A.RI.C. Whitley Council conditions of service 


NATURE 


U.S.A 
UNIVERSITY OF ALABAMA MEDICAL 
SCHOOL 
GENERAL BIOCHEMIST 
Biochemist required for Gastroenterology Re- 
search Laboratories with special interest in gastric 
secretion (electrolytes, pepsin), small bowe! absorp- 
tion and lipid analysis. Research experience essen- 
ual Starting salary according to experience, but 
would not be less than $°.000 per annum 
MEDICAL TECHNICIAN 
Medical Technics required for Gastroentero- 
ogy Research Laboratories with special interest in 
easir secretion (electrolytes, pepsin), small bowe 
absorption and lipid analysis Research experi- 
ence desirable but not essential 
Applications should be addressed to 
Basil I. Hirschowitz 
Director, Division of Gastroenterology 
University of Alabama Medical Cemter 
Birmingham, Alabama 


THE DISTILLERS COMPANY LIMITED 


CHEMICAL ENGINEERS 


Write : 
STAFF MANAGER 
THE DISTILLERS COMPANY LIMITED 
21/22 BOLTON STREET 
LONDON, W.1. 


Quote Ref, 20 /61.N. 


Salary £925 to £1,150 per annum after (for new 
entrants only) a probationary period The pos 
offers a wide variety of experience in a wel! | 
equipped and picasant laboratory | 

Applications, giving full details of qualifications | 
etc., together with names of two referees, to be 
forwarded to the Administrative Officer as soon 
possible 


IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY 


Ihe Department a 


cies fk 


nec tM asec 
App ad 
gineering. Imperial Cx 
ogy. London, S.W.7 


ra 


COLLEGE OF ADN ANCED 
TECHNOLOGY 
BIRMINGHAM 


NUFFIELD RESEARCH 
FELLOW 


have exp 


survey w 


INSTITUTE OF DERMATOLOGY. TECHNI 


Assista for ed Laboratory 


lili 


UNIVERSITY OF BRITISH 
COLUMBIA 


Invites applications for the post of 

ASSISTANT PROFESSOR OF METALLURGY 
Attractive post in expanding Department for a 
man in the field of physical metallurgy, meta! 
physics, materials science Applicants should have 
Ph.D. or equivalent and subsequent academic, in- 
al r research experence Duties comprise 
pervision graduate 
research professional 
mber 1 1961 

is benefits 
d by June 3 
Head of the 
Brit sh tumbia 


000 per 


UNI 


VERSITY OF LIVERPOOI 

tlons nvited for the post of Assist- 
the Department of 
tial sala be 


1,350 pe 


are 


three 
ater than Apri 
whom further 


nay 


UNIVERSITY OF MANCHESTER 
Apr vited tor tw at tt 
f Assistant Lecturer in the nt of 


at tne 


jualhifica 


UNIVERSITY OF FDINBURGH 
DEPARTMENT OF AGRICULTURE 
are invited fort post of Le 


Ar 


1 benefit 
The su 
take up dut 


obtatrted 
ations ( co 
t referees should 
an Apr 29, 1961 
CHARLES H. STEWART 
Secretary to the University 


UNIVERSITY OF LEEDS 
DEPARTMENT OF ORGANIC CHEMISTRY 
Applications are for appomtment is 
Ass n n the Department 

Chemistry t a salary on the 


#50 to £1.44 


pies) stating 
and experience, together with 
three referees, should reach the 
Registrar University. Leeds, 2 (from whon 
turther ulars may be btained), not later 
1961 


DSIR REOT ASSISTANT EXPERI 
Officer Bac Microbiolog’st 

man pret rry Stat 
tvp ul 
Industrial 
with 


UNIVERSITY OF MANCHESTER 
Applications are invited for the post of Assist- 
Lecturer in Inorganic Chemistry. Salary on a 
£800 to £950 per annum, with membership 
the FSS and children’s allowance scheme 
Applications should be sent not later than Apri! 
1961. to the Registrar. the University, Man- 
er 13. from whom further particulars and 

application may be obtained 
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: 
Organic 
| 
a | cording to age. qualificat s and exper a 
| Applicat Stating age, acaden fications 
Lor Ar 28 feres t d be r ed not 
rd be obtained from the Head of the Department part f tt litions of app 
sor aston Ss heained Quoting referen CV N 
Profes G. Oxst PR the Chemica! Division wist | be ained. Q nce 
ipp wo chemical engineers 
| 
uriment Carsha Surrey 
One he men appointed w 
fev me work i required in the field of pur ithemat and 
he n | rv plar The th t ther ipplicd itt tics Salary on a 
grad j research mar desig g pilot pla sca t rshif q 
The appointment is probationary for the first tw ind preparing bas fesigen d PSS if ren 
sm works pla Arr t ster in Apr 
Applications should incl nan tw to the Regist t rsity, Mar 
ferecs to whom apy tion may be made tor | chester, 13. from wt turther particulars and 
references Details f pap put hed and | forn f app n mav t btained 
research interests should also be given.  Furtner | 
part ars can be obta d from Protessor | 
fi | ( fates 
|} should have a special interest in crop husbandry : 
Salat £1,050 by £50 £1,250: bar: £1,300 
y £50 #1.400 by ¢t to £1,850 per annun 
eee | with placcment a rd to qualificat and ex oa? 
} perienc and with superannu an 
» | Widate c Cxpe cu 
date w xf | 1. 1962 
but amp | irth par ula ie 
with research giving the names 
| not tater ¢ 
| 
— 
| | 
| 
| 
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cy | 
| 
Applications are invited tor this post in 
bh 1<50) a cturer or 
| he Departmen < Industria Administra ciency at year for a Le cure 
| } within the range £800 to £950 a year r oan 2 
on, which is r planning an execuling I ast qualifications 
Assestar cturer, according to i qua 
n stipat f the spacing { colles ant 
and industrial training in sandwich a . 
rses sp in Colleges of Advan 
Techn 
Ap ant should preferably be un 
t gra m ne the socia 
. 
Th research whict s financially sup- 
sorted | he Nuffield Foundation. w be say 
= vd tt neral direction of Dr. T. Lup 4 
in 
r Salary w t fixed a scale from equivalent. gencrally expected Experience of 
=Lecturers fields including: (i) | 390 219.560 qualifications wk greferred Age at ast 
vat ntrol—-mathematical aspect tron and experience 21 Salary range (age 21) t £98 
Forn from Monistrs f Labour. Technica nd 
Application forms brainable from th Scientific Register (K “6 King Street. London 
pment. and research is in progress in Principa ( ue Advance Techn S.W.1, qu z G.8 4 Closing date Ap 
ull th fields Candidates wil n general, be mingnam 4 
xpected to participate in postgraduate teaching ys arte apn 
an researct Sala sin scale £1,050 vt 
£1.400 by £75 to £1,550 (bar) by £75 to £1,850 | | 
per annum, plus £60 per annum London allowanc 
family allowances and F.S.S.U. membership. Ap- | 
es pointments may be made in the higher part of this | ee 
suitably qualified candidates. | cal ig 
Department of Electrical En- Post suitable f tudent studving evening | 
aaa lege of Science and Techno- | classes for science degree Applications to Secre- t eg 
tary, Lisle Street. Leicester Square. W.C.2 
bP 
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UNIVERSITY OF CEYLON | CUMBERLAND EDUCATION 
bert > WHITEHAVEN COLLEGE OF FURTHER 
required to work in London for the first two EDUCATION 
be give to experienced > rsity teachers The years im an academic department and there- Principa J. Nicholson. BS ARIC AIM 
Salary scale ft th post is wo nN c 
created Research Labora- FCS FRSA Dip Ed 
increment f Rs.600, and four annua! increments DEPARTMENT OF PHYSICS 
f Rs 900 The Council may make the appoint Non — sutory Pensic n and Life Assur- Lecturer required for September 1 1961. to f 
ment at any point on the above scale according temic -va ne and excellent salary ; scope for teach Physics up to the level of the Grad Inst.P 
to qualifications and experience Rent allowance ohemgeunen and to assist with Radiation and Health 
(1S per cent of salary the case f a married Write, giving full details of age. qualifica- Physics courses Candidates should hold a 
nan and per cent he case f an unmarried | tions, experience and salary required, to the good honours degree r an honours diploma in 
man, subject to a maximum of Rs.170 s 8S Managing Director Biorex Laboratories technology in applied physics. and have quali 
per mensem respectively) will be paid ass Lin 1, 47 51 Exmouth Market, London fications ’ an interest mn muclear science 
passages for the Professor, his wif und not more | E.C.1 Teaching, Research and or Industrial experience 
than three children w be provided The post is an advantage Opened in October, 1955, the 
) ™m nable but the holder will become a con College will shortly occupy considerable new exten 
tributor to the University Provident Fund con sions, including laboratories for work in the ficld 
tributing S per cent f salary and the University f radiwactivity Whitehaven is situated within 
adding 10 per cent The appointment wil! be for FEDERAL GOVERNMENT OF easy reach of the Lake District Burnham Salary = 
a pe d ft r year the first ins but may | NIGERIA scale £1,370 wo £1,450 
t renewed up to the age of S55 or 60 2 Application forms (to be returned by April 24) : 
Further particulars and information as to the | : and further particulars from the Principa!, Collerc ord 
nethod of apr ation may be mained from the TEC HNIC Al OF R Further Education. Flatt Walks, Whitehaven 
Secretary Association f Universities f the | (UTILIZATION GORDON S. BESSEY 
British Commonwealth rT. Gord Squar Director of Education 
| jon, W.C.1 Applicat Ceylon Required by t Forestry Research Div Portland Squar 
and I fon, on April 3, 196! n of the Ministry of F 1omic Develop Carlisie 
men Ibadan ak charg n 
UNIVERSITY OF ABERDEEN t the = Forest Products UNIVERSITY COLLEGE OF 
| arch aboratory hese sections in : 
LAFARGE ALU MINOUS CEMENT le W NORTH WALES 
Department of Chemistry for work on calcium | Applications ar ted if reship in th 
sluminates and related compounds. The Fellow- | Candidates must possess a Diploma or Department BR try is 
Guilds Final Certificate in The holder of this will red 
t t 160 to £4 It Max e W iworking. Wood T gy teaching soil ant tr 
«pected att k sh 1 lead Ph.D. | ra 1 subse and an aptitud woth arch interests field 
Apr Ants A a) ih ork coessary search Pra rranic att 
4 irs degree hemistryv, uca n f Machine W fworking db adv 
r equivalent qualifications as | Sea Impreg Timber hemistry or chemist aT 
Mechanics w a Cand training ir Is desirah 
Applications, giving th an a ehe onion | lates sh J be betw f 22 and £1.050 by £50 £1,400 by ¢ 
hould be lodged with Professor G. M. Burnett “0 ycars addition there ar FSS 
Department of Chemistry. Old Aberdeen, not later allowances. = The = appointn 
than April 29. 1961 App n tour October 1, i961 
. f 12-18 first instance with Two copies of the application should reach the 
( prosp« ary the scale Registrar. ersity 
wi SH GE OF ADV ANC D ¢ m rcluding in Baneor, from whom further particulars may be 
TECHNOLOGY ducement tv of £100 « obtained, not later than April 24, 1961 
DEPARTMENT OF CHEMISTRY AND £150 per at tory completion _— 
BIOLOG) service. Outfit allowance of £60 on UNIVERSITY OF SHEFFIELD 
Applications ase lavited Sor the post of Princips passages for POST-DOCTORAL FELLOWSHIP 
Lecturer, duties to mmence on September |! fficer dren's allowances > 
1961. Applicants sh i ha while separated b home leave on Applications are imvited r a Post-doctoral 
ficat together with re f pay ow cal rate Fellowship (stipend £1.0S50 per annum of £950 
meric Preference will sonal Or plus F.S.S.U.) in the Department cf Chemistry 
th The Fellow will be expected to carry out re- 
— searches into the reactions of halogen atoms with 
hemistry or technology An active interest in re- Write for application forms and further nes cond - ii we 9 n w th Dr IM 
search is essentia Salary £1.750 by £50 to £1.°00 part jlars within 10 days of publication. organic Molecuics in colla 4 t t 
Further particulars and forms of application may Stating briefly age. qualifications and ex- an ations, together with the names and 
be obtained on application to the Registrar, Welsh perience. t the Recruitment Attache 
addresses of three referees. should be sent to the 
c ege of Advanced Technology. Cathays Park Office f the High Commissioner for Registr The University. Shefficid 10. by May 6 
Cardiff. to whom completed forms should be Nigeria, Nigeria House, 9 Northumberland 1961 
returned by April Avenue, London, W.C.2, quoting 1.2 3 2 
Clerk to the Governors UNIVERSITY COLLEGE OF 
ROYAL BUCKINGHAMSHIRE 
A Sage UNIVERSITY OF GLASGOW Applications are invited for the post of Demon 
AND ASSOCIATED HOSPITALS | strator in Chemistry. The appointment is tenable 
| LECTURESHIPS IN MECHANICAL from September 1, 1961 Remuneration £620 
| MANAGEMENT COMMITTEE ENGINEERING 
Js STOKE MANDEVILLE HOSPITAL | Applications are invited for Lectureships in Applications should reach the Registrar, The 
} AYLESBURY. BUCKS | Mechanical Engireering, tenable from October 1 College. Keele, Staffs, from whom further parti 5 
i aONMs are i ted from B hemists for | 196! r such ecarher date as may be agreed culars and application forms may be obtained 
ument f Research B he r Salary scale £1,050 by £1.850 per annum. Initia not later than April 14, 1961 
n th National Spinal In e. | Salary above the minimum for those with suitable 
ssful applicant who will be { | professiona qualifications and experience ™N : TY MAN ; : 
the team working under the direction of the | P.S.S.U. and r llowance t NIV ERSITY OF 1ANCHESTER 
Consultant-in-charee Cenre hav ants should qualified in Applications are invited for the post of Lecturer 
{ at least five years’ experience in the basic | fi (1) Applie echani low to. | in Cytology in the Departments of Botany and 
ata Biochemist. The post may be advanced | matic Contr Zoology in the Faculty of Science. Candidates 
> Princion) Grade ia the Habe of farther ceneri- | G12) Easince: should have a wide interest in the subject so as 
nd the ability of the person holding the | duties). New to be able to lecture to students of both depart- 
The ane ments. Duties to commence on October 1, 1961 
chiar and te | Mieations (el Membership of F.S.S.U and Children’s Allowance 
slary will t tt sie £1.250 by £50 to £1,300 | not later than May 5, 1961, with the undersigned, | Scheme. Salary on a scale £900 to £1,650 per 
‘ to £1.465 by £60 (3) to £1.636 by £5 to | from whom further particulars may be obtained annum, initial salary according to qualifications 
) per annum ROBT. T. HUTCHESON and experience : 
plications ne details ualifications and Secretary of University Court Applications should be sent not later than April 
wits of 25, 1961, to the Registrar. the University, Man- 
‘ hester, 13, from whom further particulars and 
rees. { be sent to the Secretary, 9 ™ 
B ter R ad burs as t UNIVERSITY ¢ OLLEGE forms of application may be obtained 
ADDIS ABABA 
GEOLOGICAL SURVEY AND MUSEUM ETHIOPIA GODALMING GROUP 
D.S.1.R.) requires an Assistant Experimental Ofh counting, English Language and y 
for d » Northern Ir (based r ygraphy, Pharmacy. Biochemistry ABOR ATORY 
B » aft preliminary training I j any Mathematics Science Graduate to carry t biochemical tests 
) f s: P ng Sala stics, Z gy (Comparative 1 area laboratory 
4 Prom sal net salary £1.741 to £2,$00 | graded Biochemist. Whitley ¢ 
pects up t Form m Minist fications and teaching experience. | according to q ications and 
Labour, Technica nd Screntt Ree K). | App pF ust, ¢ t 
6 King Street. Lond S.W.1, q 2 G9” | dent. University College, P.O.B » St. Thomas’ Hospital, Hydestile, Godalming 
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QUEEN FLIZABETH COLLEGE 
(UNIVERSITY OF LONDON) 
CAMPDEN HILL ROAD, W.8 

are invited for the post of 

in In Chemistry 


Assist- 
vacant 


hicat 8 
reanic 
1 


Further particulars from the Secretary 


RESEARCH ASSISTANT WANTED Al 


| Stoke Mandeville Hospital to help with current re- 


GLASSBLOWER 
CHEMISTRY DEPARTMENT, QUEEN'S 
UNIVERSITY, KINGSTON, ONTARIO, 

CANADA 
4 Glassbiower is required for the Chemistry 
Department. Salary according to qualificauons 
Please write, including two recommendations, 
to Dr. J. K. N. Jones 


| annum accordis 


| Mandeville Hospital 


‘LECTURES AND COURSES | 


immunological project cted 
with Rheumatoid Arthritis. The person appointed 
would work directly with the Pathologist 
taking the research Salary £750 wo £1,000 per 
zy to qualifications.—Inquines and 
giving details of experience and the 
referees, to the Pathologist 
Aylesbury, Bucks 


conne 


search on an 


appiucations 
names of two 


READING 
Assistant 
p in Botany Preference v t give 


Jates With interests 


TY OF 


UNIVERSI 


atic are 


gical aspect 

ilars may btained 
the 
m app must 


t later than May 6, 1961 


CHIEF ANALYST QUALIFIED 
hemists are invited to apply for this appomtment 
cw ity of London Research Laboratories 

s varied but marniy neerned with 

t Expericnce in a Public Analyst 

in advantage Write stating age 
and experience, to Box 961, T. G 
Ltd., 1 Clement's Inn, London 


DEPUTY 


ns 
Son 


OF AGRICULTURE AND 
nd. Marine Laboratory, Aber- 
st for ma Assistant Ex- 

icer in Para- 

mma in 


equivalent or 


DEPARTMEN! 


degree 
cember 
sds at Sea 
mental Officer 
cale maximum £983. Experimental 
to £1.336 commencing at minimum 
nities to gain pensionable post Particulz 
rom Establishment Officer yom 73, Department 
ire and Fisheries for Scotland 
Edinbureh, |! Closing 
April 24 


LEVY 


WEST LABORATORIES OF 
Wembley require a graduate for work on very 
pure inorganic chemicals. Some physical leanings 
useful. Outside experience helpful but not essen- 
tial. Salary according to qualifications.—Write or 
telephone Wembley 1088 


PHYSIOLOGIST, LECTURER. DEPART- 
ment of Physiology, University of Ottawa, Ottawa, 
Canada. Applicants should have an M.D. or a 
Ph.D. degree. Salary up to $6,000, depending on 
experience Pension plan, hospital insurance.— 
Applications and inquiries should be forwarded to 
Professor M. Beznak at the above address. 


APPLICA 


VERSITY OF READING 
it Professor 


UNI 
ar he newly-created 


from 
niversity 


be 


received 


MINERALOGIST, PREFERABLY WITH 


SOUTH-WEST 


Ph.D. degree, salary and appointment according to 
training and experience. Vacancy to be filled | 
prior to September 1, 1961 Department of Geo 
logy, University of New Brunswick, Fredericton 
New Brunswick, Canada 


ESSEX TECHNICAI 


COLLEGE 
WAL THAMSTOW, LONDON 
SCIENCE DEPARTMENT 


{ 


E.! 


ec es an 


Overall fee, including 
Further deta applic: 
btained from the Head 


ment 


TRADE ANNOUNCEMENTS 


UNWANTED MICROSCOPE TURN IT 
nto cash. We buy at top prices microscopes up to 
50 years old, also barographs. Send or bring to 
the specialists. Wallace Heaton Lid., 127 New 
Bond Street, London, W.1. 


ad 
and 


HOWES BOOKSHOP LTD., 3 TRINITY 
Street, Hastings, invite you to send for their 
forthcoming Catalogue 146, which includes several 
hundred scientific books, including scarce early 
works, as well as 2.000 items of antiquarian 
secondhand and scholastic books, principally 
History, Economics and Kindred subjects 


GRANTS & SCHOLARSHIPS 


HUDDERSFIELD COLLEGE OF 
TECHNOLOGY 
RESEARCH SCHOLARSHIPS 

Available for graduates, or candidates with 
equivalent qualifications. Scholarships up to £500 
Per annum tenable for two years f more 
in the Department of Chemistry, Colour Chemistry 
and Dyeing and or other Departments. Open to 

jates of either sex. 
Further particulars and application forms obtain- 


1 the Principal 
H. GRAY 
Clerk to the Governors 


under- | 


Stoke | 


; enrol for a Ph.D 


IMPERIAL COLLEGE OF 
SCIENCE AND TECHNOLOGY 

A Research Studentship. value per 
annum plus fees s availabie for research 
mpression The work is expected 
mater MSc. or Ph.D 


£500 


vide al for 


son, Chem 
College, 


lV 


AUSTRALIAN NATIONAI 
UNIVERSITY 
RESEARCH SCHOLARSHIPS 
ms are nvited for Scholarships 

of Medical Re 

ol in the Departments 
tal Pathology, Medica 
Physical Biochemistry 
Inorganic Chemistry 


ul S 
may enrol to 
Demography 


ences and 
Students undertake 
bie Geo 

t ) Studies Students may 
indertake research in the Departments of 
Chemistry, Ge« Physics and Zoology 
licants should be postgraduate students with 
research Scholars are expected to 
degree. Scholarships are tenable 
may be renewed for a third year 
value of a scholarship is £A.1,347 for 
nedicaliy qualified scholars For scholars with 
other qualifications the allowance 1s £A.925 
Married scholars with dependent children may be 
additional allowance per 

f the a further 

A grant 

a scholar’s fares 
particulars may 
or from the Sex 
of the 


two years and 


The present 


basic 


will be made towards the cost 
Application forms and further 
be obtained from the University 
retary, the Association of Universities 
British Commonwealth 36 Gordon Square 
London, W.C.1 Applicati should reach the 
University by April 30 or October 31 in any year 
although special consideration may be given to 
applicauons at mes vlarships may be 
taken up at any tin after award, subject to 
agreement of the Head of Department concerned 
D. K. R. HODGKIN, 
Registrar 


ns 


Institute of Advanced Studies, 
Box 4, G.P.O., 
Canberra, A.C.T., Australia 


UNIVERSITY OF ABERDEEN 
DEPARTMENT OF CHEMISTRY 
Applicat are Tutorial Student- 
ship the Department of The suc- 
applicant w be required to assist in 
demonstrating and tutorial work in the Depart 
ment He will be expected to engage in research 
and will! be cligible for registration as a candidate 
for the degre of M.Sc. or Ph.D. The stipend will 
be not than £400 per annum plus iees for 
work 
Applications, giving 
should be lodged with 
Department of Chemistry 
than April 29. 1961 


invited for a 


Chemistry 


ons 


less 
Jcemonstration 
the names of three referees 

Professor G. M. Burnett 
Old Aberdeen, not later 


MISCELLANEOUS 


STAFFORDSHIRE COUNTY 
COUNCIL EDUCATION 
COMMITTEE 
NEW COLLEGE OF TECHNOLOGY 
STAFFORD 


the 


Tenders 
Iten.s f 
(compicte 

Forms of 


rector f 


are 

Equipment 
after-sales ser 
ender may 


supply of Major 
conic Laboratory 
c acilities required) 
be obtained from 
tion Offices 
Completed 
vided m 
nty Bu 
noon 


GEORGE 


**GURR’S” 
Reagents has become world-famous 
if you want this wor 
and refuse any other 

Ask 
GEORGE T.G 
136-138 NEW KINGS ROAD, 


for cat 


is the Registered Trade Mark of 


Since 1915 ““GURR'S” brand of MICROSCOPICAL STAINS and 


d-famous brand specify ““GURR’S”’ 


C= 
T. GURR LTD. C_ 


D. 
LONDON, S.W.6 


“ESCORUBBER’’ 
RUBBER CLOSURES FOR BLOOD TRANSFUSION 
Ref. No. P2, highest quality rubber, at 30 - per gross 


ESCO (RUBBER) LTD. 


34 36 Somerford Grove, London, N.16 
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Se Astronomy Geophysics, Nuclear Physics and 7 
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the | A one-day rse Of demonstrations 
Furth on the Theory and Practice of Glass Electrodes 
Regist will be +t T) tment on April 22, 196! 
ation forms may he 
; 
Fisheries for Scot 
ae 
} 
| 
tic 
ship ‘ ties of M be | 
established in O 1961 Further particulars 
eS Be may be obtain the Registrar (Room 22. | an 
O.R_B.). the t Reading, by whom appl- | . 
cations must not later than May ¢ Applications from graduates or prospec- 
1961 tive graduates in physics. chemistry r 
engineering should b nt before May to 
ng Dept, Impe London 
S.W.7, from whom f particulars are 
| Clerk of the County Council 
Ne 
| 
reid 
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ISOTAPES...modern aid to modern industries 


TEMP ABOVE 
AMBIENT (AIR) 


These electric heating tapes keep viscous 

materials flowing smoothly—with economy and 
complete safety. Under thermal lagging and using 
our Thermostats, running costs compare favourably 
with any other heating method. 


for every application... 


you find the answer in our catalogue: the required 
wattage loading for compensating duties is quickly 
established as shown in the graph which gives heat losses 
per foot run of pipe assuming 1” lagging. 


It is then an easy matter to choose the correct Isotape 
from the specification in our catalogue. 

Apart from general purpose tapes, there are special tapes 
for frost protection and for use in flameproof areas. 


ace > isopad Limited 


Barnet By-Pass, Boreham Wood, Herts. Tel: ELStree 2817 9 & 3602 
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NATURE 


If you are counting radioactive 
isotopes... 

tritium, carbon-14, iodine-131, 

iron-59 or any other alpha, 

beta or gamma tracer isotope . . . 
you should know about the latest 
transistorized instruments designed 
and manufactured by Packard. 


Auto-Gamma System 


Whether or not you are planning to purchase new 
equipment, you will be interested in our latest 
bulletins which show “what's inside” these instruments 
that makes them count so well . . . so reliably. 


Series 250A Automatic Scaler 
Write or telephone requesting new instrument bulletins 


TRI-CARB LIQUID SCINTILLATION SPECTROMETERS @ AUTO-GAMMA SPECTROMETER SYSTEMS 
FLOW DETECTORS @ SCALERS @ RATEMETERS 


— Instrament Company, Inc. 


BOX 428-P- LA GRANGE, ILLINOIS + Phone HUnter 5-6330 


® LOS ANGELES © NEW YORK ° PHILADELPH 


ZURICH © PaF 


i 
5 
April 8, 1961 Ivii 
? 

a 

: 
to” 

ee 

. 
ae 
CHICAGO © ALBUQUERQUE © ATLANTA © BOSTON 
PITTSBURGH SAN FRAN O © WASHINGTON. 0. | 


NATURE April 8, 1961 


GRANT INSTRUMENTS THERMISTOR THERMOMETER { 


A portable temperature indicator 
of great accuracy and consistency 


RAPID 
Reading in 2-4 seconds 


ACCURATE 
+1°. of full scale 


VERSATILE 
21 standard ranges 


LONG LIFE 
Mercury battery power 


Low Cost 


From £22 10s. 0d. complete 


A portable self-contained electric thermometer which indicates the temperature of liquids, 
gases, or solids. The meter is a first grade 5 in. mirror scale micro-ammeter 


made for us by British Physical Laboratories. 
Standard ranges cover 0 to 100 C., or any 10° or 20° spread within these limits. The probe 


is glass-tipped in a stainless steel holder. 

A sliding perforated stainless steel sheath protects the tip. Disc and hypodermic 
needle type probes are in preparation. 

The mercury batteries give, with normal use, a life of at least a year. All instruments 


carry a 12 months’ unconditional guarantee. 


Model No. Accuracy 


0 to 100 C mC. £22 
10 B Any 20 spread. £24 10 
Any 10° spread 


Range 


All prices include probe. Carriage free anywhere in the world, 


Full details from 


Grant Instruments | 


BARRINGTON, CAMBRIDGE. HARSTON 528 


orough Press, St. Albans, and published by Macmittan & C LIMITED, 
175 Fifth Avenue, New York 10, N.Y., U.S.A.—Saturday, April 8, 1961 


Printed in Great Britain FisHer, K Hr & ¢ Lrp., The Gainsb 
at St. Martin’s Street, London, W.C.2, and St. Martin’s Press, I 
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